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X I V
SOME ECONOMIC ASPECTS OF COMMERCIAL COOL 
SEASON VEGETABLE PRODUCTION IN 
THE TEXAS WINTER GARDEN
CHAPTER I  
INTRODUCTION
The U n ite d  S t a t e s ' ex p a n d in g  u rb a n  p o p u la t io n  c r e a t e s  
an e v e r - i n c r e a s i n g  demand fo r  f r e s h  and p r o c e s s e d  v e g e t a b le s .  
D e s p i t e  t h e  f a c t  t h a t  e a c h  y e a r  p r o c e s s e d  v e g e t a b le s  make 
in r o a d s  i n t o  f r e s h  m arket s a l e s ,  th e  d e s i r e  f o r  "garden  
fr e s h "  p ro d u ce  r e m a in s  h ig h .  In  th e  v a s t  m a j o r it y  o f  th e  
c o n t i n e n t a l  U n ite d  S t a t e s ,  v e g e t a b le  p r o d u c t io n  i s  p o s s i b l e  
o n ly  d u r in g  th e  warmer m onths o f  th e  y e a r .  Only i n  p o r t io n s  
o f  C a l i f o r n i a ,  A r iz o n a , T e x a s , and F lo r id a  do c l im a t i c  c o n ­
d i t i o n s  a l lo w  th e  p r o d u c t io n  o f  v e g e t a b l e s  d u r in g  th e  w in te r  
s e a s o n  (F ig u r e  l ) .  E x cep t fo r  t h e  r e l a t i v e l y  i n s i g n i f i c a n t  
q u a n t i t i e s  o f  v e g e t a b le s  grown u n d er g l a s s ,  t h e s e  fo u r  
s t a t e s  su p p ly  th e  n a t io n  w ith  th e  b u lk  o f  i t s  v e g e t a b le s  
d u r in g  th e  c o o le r  p o r t io n  o f  th e  y e a r .
V e g e t a b le s  a r e  u s u a l l y  c l a s s i f i e d  in t o  s e a s o n a l  
g ro u p s d ep en d in g  upon t h e i r  p e r io d  o f  m ost a c t i v e  h a r v e s t .  
A cco rd in g  t o  th e  U n ite d  S t a t e s  D ep artm en t o f  A g r ic u l t u r e ,  
w in t e r  v e g e t a b le s  a r e  th o s e  w hose p e r io d  o f  m ost a c t i v e
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h a r v e s t  f a l l s  w i t h in  th e  m onths o f  J a n u a ry , F e b r u a r y , and 
M arch.^  B e e t s ,  b r o c c o l i ,  c a b b a g e , c a r r o t s ,  c a u l i f l o w e r ,  
l e t t u c e ,  and s p in a c h  a r e  among th e  more p r o m in en t c o o l  
s e a s o n  v e g e t a b le s  a c c o r d in g  t o  t h i s  c l a s s i f i c a t i o n .  For th e  
p u r p o se s  o f  t h i s  s t u d y ,  t h e s e  s e v e n  v e g e t a b l e s ,  a lo n g  w ith  
o n io n s ,  a r e  r e f e r r e d  t o  a s  th e  w in te r  v e g e t a b le  c r o p s .  The 
o n io n , a lth o u g h  r e c o g n iz e d  by th e  U n ite d  S t a t e s  D epartm ent 
o f  A g r ic u l t u r e  a s  an  e a r l y  s p r in g  c r o p , i s  in c lu d e d  as a 
w in t e r  v e g e t a b le  i n  t h i s  s tu d y  f o r  th e  f o l l o w i n g  r e a s o n s  :
( l )  i t s  lo n g  g r o w in g  s e a s o n  e x te n d s  th ro u g h  t h e  w in t e r  
m on th s, (2 )  t h e  h i s t o r i c a l  a s  w e l l  a s  co n te m p o ra r y  econom ic  
im p o rta n ce  o f  t h e  v e g e t a b le  to  th e  W in ter  G arden a r e a .  
A lth o u g h  num erous o th e r  v e g e t a b le s  a r e  grow n d u r in g  th e  
rem a in d er  o f  th e  y e a r ,  th e  c o o l  s e a s o n  c ro p s  a s  a group are  
b y  f a r  th e  m ost im p o r ta n t  a sse m b la g e  o f  v e g e t a b l e s  produ ced  
i n  th e  W in ter  G arden.
W in ter  v e g e t a b le  p r o d u c t io n  v a r i e s  from  y e a r  to  y ea r  
d e p e n d in g  upon demand, w e a th e r , and t h e  whim s o f  g r o w e r s .  
N a t io n a l ly ,  T ex a s  a c c o u n te d  f o r  4 9 .4  p e r  c e n t  o f  th e  w in ter  
v e g e t a b le  a c r e a g e  h a r v e s t e d  d u r in g  th e  I 9 6 I - I 967 p e r io d ,  
b u t  low  y i e l d s  r e d u c e d  s t a t e  p r o d u c t io n  t o  3 6 . 8  p e r  c e n t  o f  
th e  n a t io n a l  t o t a l  (T a b le  1 ) .
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U .S . ,  D ep artm en t o f  A g r ic u l t u r e ,  A g r ic u l t u r a l  
M a rk etin g  S e r v ic e ,  C om m ercia l V e g e ta b le s  f o r  F r e sh  M a rk et--  
U su a l P la n t in g  D a te s ,  U su a l H a r v e s t in g  D a te s ,  P r in c ip a l  
P r o d u c in g  A reas b y  S e a s o n a l  Groups and S t a t e s . A g r ic u ltu r e  
Handbook No. BO (W a sh in g to n , D .C .; G overnm ent P r in t in g  
O f f i c e ,  1 9 5 4 ) ,  p .  1 .
TABLE 1
WINTER VEGETABLE PRODUCTION IN THE UNITED STATES, 
BY PRODUCING AREA, AVERAGE 1 9 6 1 - 1 9 6 7
(W in te r  S e a s o n H a r v e s t )
P r o d u c t io n
A r ea s
A c r e s
H a r v e s te d P e r c e n t a g e
P r o d u c t io n  
( 1 ,0 0 0  c w t . ) P e r c e n t a g e
U n it e d  S t a t e s 1 8 8 , 8 7 0 1 0 0 . 0 2 7 , 7 7 5 1 0 0 . 0
A r iz o n a 1 9 ,0 8 4 1 0 . 1 3 , 0 9 3 1 1 . 1
C a l i f o r n i a 5 7 , 6 2 9 3 0 . 5 1 1 , 2 8 3 4 0 .6
F l o r i d a 1 8 ,8 4 3 1 0 .0 3 , 1 7 3 1 1 .4
T ex a s 9 3 ,3 1 4 4 9 . 4 1 0 , 2 2 6 3 6 . 8
C a l c u l a t e d  fro m : U .S .  D e p a r tm e n t o f  A g r i c u l t u r e ,  S t a t i s t i c a l  R e p o r t in g
S e r v i c e ,  C rop R e p o r t in g  B o a rd , V e g e t a b l e s - F r e s h  M ark et 1 9 6 ?  (W a sh in g to n ; D .C . : 
G overn m en t P r i n t i n g  O f f i c e ,  1 9 6 7 ) 7  p p . 2 2 - 2 5 ,  3 0 -3 3 »  4 2 - 4 $ ,  and  4 9 - 5 0 .
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S e v e r a l  w in t e r  v e g e t a b le  p r o d u c in g  a r e a s  eire fou nd  
i n  T exas (F ig u r e  2 ) .  The s e c t o r  o f  th e  s t a t e  m ost f r e q u e n t ly  
a s s o c i a t e d  w it h  c o o l  s e a s o n  v e g e t a b le s  i s  t h a t  o f  th e  Lower 
R io  Grande V a l l e y .  The V a l le y  a c c o u n te d  fo r  a p p r o x im a te ly  
70 p er  c e n t  o f  T e x a s ' w in te r  v e g e t a b le  p r o d u c t io n  in  1 9 6 4 .
I n  th e  n o r th  c e n t r a l  p o r t io n  o f  th e  G u lf  C o a s t a l  P l a in  l i e s  
T e x a s ' s e c o n d  m ajor c o o l  s e a s o n  v e g e t a b le  p r o d u c in g  r e g i o n - -  
t h e  W in ter  G arden . In  1964  th e  W in ter  G arden p rod u ced  
a p p r o x im a te ly  l 8  p er  c e n t  o f  T e x a s ' w in t e r  v e g e t a b l e s .  In  
a d d i t io n  t o  th e  Lower R io  Grande V a l le y  and th e  W inter G arden, 
w in t e r  v e g e t a b l e s  a r e  grow n in  and arou n d  C orpus C h r i s t i  
(4  p e r  c e n t ) ,  L ared o  (4  p e r  c e n t ) ,  San A n to n io  (3 p er  c e n t ) ,  
and E a g le  P a s s  (1  p e r  c e n t ) .
One o f  th e  c o n c e r n s  o f  g e o g ra p h y  i s  m an 's u se  o f  th e  
e n v ir o n m e n t . I d e a l l y  t h e  g e o g r a p h e r , o n c e  h e  h a s  a n a ly z e d  
a man-made la n d s c a p e ,  w i l l  have c o n c r e t e  s u g g e s t io n s  to  
o f f e r  a s  t o  w ays i n  w h ich  th e  a r e a  m ig h t be im proved  to  
b e t t e r  b e n e f i t  th e  l o c a l  p o p u la t io n .  T h e r e fo r e ,  a f t e r  a  
c a r e f u l  c o n s i d e r a t i o n  o f  th e  c o n d i t io n s  p r e s e n t  i n  th e  
W in ter  G arden , th e  p ro b lem  o f  t h i s  s t u d y  b ecom es tw o fo ld  :
(1 )  d e s c r ib in g  t h e  d ev e lo p m en t and p r e s e n t  s t a t u s  o f  th e  
W in ter  G a r d e n 's  c o o l  s e a s o n  v e g e t a b le  in d u s t r y ,  (2 )  th e
2P e r c e n t a g e s  com puted from  m a t e r ia l  p r e s e n t e d  i n  th e  
U .S . ,  D ep artm en t o f  Commerce, B ureau o f  th e  C en su s , U n ite d  
S t a t e s  C en su s o f  A g r ic u ltu r e  ; 1 9 6 4 , V o l .  1 , p t .  37» T ex a s ,
and T ex a s Crop and L iv e s t o c k  R e p o r t in g  S e r v ic e ,  T exas V ege­
t a b le  S t a t i s t i c s  , B u l l e t i n  43 (A u s t in :  n . p . , 1 9 6 ? ) , p p . Ï 6 ,
1 8 , 2&, 3 4 , a n d 3 8 .
PRINCIPAL WINTER VEGETABLE 
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s u b m is s io n  o f  p o s s i b l e  s o l u t i o n s  t o  th e  p ro b lem s f a c in g  a r e a  
v e g e t a b le  p r o d u c e r s .  A lth o u g h  some a t t e n t i o n  w i l l  be g iv e n  
t o  th e  d e v e lo p m e n t o f  th e  w in te r  v e g e t a b l e  in d u s t r y  i n  th e  
s o u th w e s t  T ex a s  r e g i o n ,  m ajor em p h a sis  w i l l  b e  p la c e d  on 
c o n d i t io n s  a s  t h e y  e x i s t e d  i n  th e  W in ter  G arden d u r in g  th e  
1 9 6 7 -1 9 6 8  c r o p  y e a r , and on  th e  co n te m p o ra r y  econ om ic p r o b ­
lem s o f  w a te r ,  la b o r ,  and m ark ets a s  t h e y  r e l a t e  t o  th e  
a r e a ' s  c o o l  s e a s o n  v e g e t a b le  in d u s t r y .
In  o r d e r  t o  s o lv e  th e  p rob lem  u n d er  c o n s id e r a t io n ,  i t  
was n e c e s s a r y  t o  make e x t e n s iv e  u s e  o f  a v a i l a b l e  t e x t u a l  and  
s t a t i s t i c a l  l i t e r a t u r e ,  and t o  g a th e r  i n  t h e  f i e l d  f i r s t  
h an d , in f o r m a t io n  n o t  e ls e w h e r e  a v a i l a b l e .  The b u lk  o f  th e  
l i b r a r y  w ork w as don e a t  th e  U n iv e r s i t y  o f  T exas a t  A u s t in ,  
T ex a s A&M U n i v e r s i t y ,  T ex a s W ater D ev e lo p m en t Board ( A u s t in ) ,  
Oklahoma S t a t e  U n i v e r s i t y ,  and th e  U n i v e r s i t y  o f  Oklahoma.
Some u s e  w as made o f  th e  l o c a l  l i b r a r i e s  and c o u n ty  new spaper  
f i l e s .
F i e l d  w ork w as b egun  i n  l a t e  D ecem b er, 1967» w ith  a 
fo u r  day r e c o n n a is s a n c e  o f  th e  a r e a .  A d d i t io n a l  t r i p s  o f  a 
more d e t a i l e d  n a tu r e  to o k  p la c e  i n  March and May, 1 9 6 8 . The 
g r e a t  b u lk  o f  t h e  f i e l d  work was done fro m  m id -S ep tem b er  to  
t h e  l a t t e r  p a r t  o f  O c to b e r , I 9 6 8 . D u rin g  t h i s  p e r io d  num erous 
in t e r v ie w s  w e re  h e ld  w it h  l o c a l  r e s i d e n t s ,  fa r m e r s , r a n c h e r s ,  
and v e g e t a b le  s h ip p e r s ,  a s  w e l l  a s  w ith  th e  r e p r e s e n t a t i v e s  
o f  su c h  g o v e r n m e n ta l a g e n c ie s  a s  th e  U .S . D ep artm en t o f  
A g r i c u l t u r e ' s  S o i l  C o n s e r v a t io n  S e r v ic e  and A g r ic u l t u r a l  
S t a b i l i z a t i o n  and C o n s e r v a t io n  S e r v ic e ,  and t h e  T exas
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Em ploym ent C o m m iss io n . F i e l d  w ork w as c o m p le te d  w it h  a 
b r i e f  (o n e  w eek ) s u r v e y  o f  th e  a r e a  i n  F e b r u a r y , 1969»  
The r e m a in d e r  o f  t h e  aca d em ic  y e a r  w as d e v o te d  t o  an  
a n a l y s i s  and e v a l u a t i o n  o f  t h e  c o l l e c t e d  m a t e r i a l .
CHAPTER I I  
LOCATION AND PHYSICAL ENVIRONMENT 
L o c a t io n
L ik e  m o st eco n o m ic  r e g i o n s ,  t h e  T exas W in ter  G arden  
i s  d i f f i c u l t  t o  d e l i m i t  w ith  p r e c i s i o n .  The term  h a s  g e n ­
e r a l l y  b e e n  a p p l i e d ,  h o w ev er , t o  t h o s e  a r e a s  o f  c o n c e n t r a t e d  
w in t e r  v e g e t a b l e  p r o d u c t io n  i n  M a v e r ic k , U v a ld e , Z a v a la ,  
D im m it, La S a l l e ,  and  F r io  c o u n t i e s .  Su ch  a d e f i n i t i o n  i s  
no lo n g e r  v a l i d  due t o  a  v a r i e t y  o f  r e a s o n s  t o  b e  d i s c u s s e d  
i n  th e  e n s u in g  p a g e s  o f  t h i s  p a p e r . The W in ter  G arden o f  
to d a y  ( 1 9 6 8 ) ,  a s  d e f in e d  by th e  a u t h o r ,  in c lu d e s  th e  a r e a s  
o f  c o n c e n t r a t e d  c o o l  s e a s o n  v e g e t a b l e  p r o d u c t io n  w i t h in  
U v a ld e , Z a v a la , D im m it, and n o r t h w e s t e r n  F r io  c o u n t i e s  
(F ig u r e  3 ) .  The W in ter  G arden r e g i o n  e x te n d s  a p p r o x im a te ly  
s i x t y  m i l e s  fro m  n o r th  t o  s o u th  and f o r t y  m i le s  from  e a s t  
t o  w e s t  a t  i t s  w id e s t  p o i n t s .  B a t e s v i l l e ,  th e  m ost c e n t r a l l y  
p o s i t i o n e d  s e t t l e m e n t ,  i s  l o c a t e d  a b o u t  s e v e n t y - f i v e  m i le s  
s o u th w e s t  o f  San  A n to n io .
The c a s u a l  o b s e r v e r  m ig h t q u e s t i o n  th e  v a l i d i t y  o f  
th e  a u t h o r ' s  r e g i o n a l  d e f i n i t i o n ,  f o r  i n  th e  s tu d y  a r e a  one  
c a n n o t s e e  v e g e t a b l e  f i e l d s  e x t e n d in g  from  h o r iz o n  t o  
h o r iz o n .  D u r in g  th e  1 9 6 7 -1 9 6 8  s e a s o n  w in t e r  v e g e t a b le s
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o c c u p ie d  a p p r o x im a te ly  8 p er  c e n t  ( t h i r t y - f o u r  sq u a r e  m i l e s )  
o f  th e  4 3 2  sq u a re  m ile  W in ter  G arden r e g i o n .  V e g e ta b le  
f i e l d s ,  a s  a r u l e ,  a r e  l o c a t e d  a d j a c e n t  t o  a r e a  tow n s and  
a lo n g  m a jo r  s tr e a m s ;  h o w e v e r , e v e n  h e r e  th e  te n d e n c y  i s  
tow ard  d i s p e r s i o n .
G eo m o rp h o lo g y -H y d ro lo g y  
S t r u c t u r a l l y  th e  W in ter  G arden  l i e s  w i t h i n  th e  a r e a  
o f  c o n v e r g e n c e  o f  th e  e a stw a r d  t r e n d in g  s t r u c t u r e s  o f  th e  
B a lc o n e s  f a u l t  zon e  and th e  n orth w ard  t r e n d in g  s t r u c t u r e s  
o f  n o r t h e r n  M e x ic o .^  The B a lc o n e s  E sca rp m en t, th e  m ost 
p r o m in e n t to p o g r a p h ic  f e a t u r e  i n  th e  r e g i o n ,  s ta n d s  some 
250  to  4 0 0  f e e t  ab ove t h e  downthrown G u lf  C o a s t a l  P l a in  t o  
t h e  s o u t h  ( P la t e  1 ) .  A pp roxim ate e l e v a t i o n s  ab o v e  s e a  
l e v e l  r a n g e  from  450  f e e t  w here t h e  N u e c es  R iv e r  l e a v e s  th e  
W in ter  G arden  to  1 ,0 0 0  f e e t  a t th e  b a s e  o f  th e  B a lc o n e s  
E sc a r p m e n t. The p l a i n  s l o p e s  g e n t l y  tow ard  t h e  s o u t h -  
s o u t h e a s t  w ith  a mean g r a d ie n t  o f  a p p r o x im a te ly  t e n  f e e t  
p e r  m i le  (F ig u r e  4 ) .
The l o c a l  s a n d s to n e ,  l im e s t o n e ,  and s h a l e  fo r m a t io n s  
o f  th e  C r e ta c e o u s  p e r io d  w ere i n i t i a l l y  d e p o s i t e d  i n  a 
s h a l lo w  embaym ent o f  a g r e a t e r  G u lf o f  M e x ic o . D u rin g  th e
U .S . ,  D ep artm en t o f  th e  I n t e r i o r ,  G e o lo g ic a l  S u r v e y , 
G e o lo g y  and G round-W ater R e so u r c e s  o f  th e  W in ter  G arden  
D i s t r i c t  T e x a s . 1 9 4 8 , by  Sam uel F . T u rn er , Thomas W.
R o b in so n  and  W a lter  N. W h ite , r e v i s e d  b y  D onald  E. O u tlaw ,
W. 0 .  G eo rg e  and o t h e r s .  G e o lo g ic a l  S u rv ey  W a te r -S u p p ly  
P a p er  l 4 8 l ,  p r e p a r e d  i n  c o - o p e r a t io n  w i t h  t h e  T ex a s  Board  
o f  W ater E n g in e e r s  (W a sh in g to n , D .C .;  G overnm ent P r in t in g  
O f f i c e ,  i 9 6 0 ) ,  p . 2 7 .
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P l a t e  1 - -T h e  B a lc o n e s  E scarp m en t a s  
v ie w e d  from  a to p  th e  S o u th e r n  P a c i f i c  R a i lr o a d  
t r a c k s  two m i l e s  w e s t  o f  U v a ld e .
G rid  n o r th  i s  in d i c a t e d  to  th e  r i g h t  
o f  a l l  p l a t e s  w here p o s s i b l e  a n d /o r  w hen  
a p p r o p r ia t e .
T e r t ia r y  and Q u a r te r n a r y  p e r io d s ,  s tr e a m s  f lo w in g  s o u t h  i n t o
th e  G u lf  o f  M exico  i n t e r m i t t e n t l y  d e p o s i t e d  m a t e r i a l s  from
2
th e  h ig h e r  e l e v a t i o n s  t o  t h e  n o r th  (F ig u r e  5 ) .  S o u th  o f  
th e  B a lc o n e s  E sca rp m en t th e  sm o o th ly  u n d u la t in g  p r a i r i e s  o f  
th e  G u lf  C o a s t a l  P l a i n  a re  o c c a s i o n a l l y  in t e r r u p t e d  b y  lo w  
k n ob s and ro u n d ed  h i l l s .  T h ese  h i l l o c k s ,  th e  r e s u l t  o f  
f a u l t i n g ,  u p l i f t ,  a n d /o r  ig n e o u s  a c t i v i t y ,  a r e  th e  m ost  
p ro m in en t to p o g r a p h ic  f e a t u r e s  i n  U v a ld e  C ou n ty  s o u t h  o f  
th e  e sc a r p m e n t ( P l a t e s  2 and 3 ) .  S o u th  o f  t h e  C r e ta c e o u s  
e x p o s u r e s  th e  to p o g ra p h y  becom es more r o l l i n g  on t h e  l e s s
I b i d . , p .  2 3 .
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P l a t e  2 - - B a s a l t i c  i n t r u s i o n  a p p r o x i­
m a t e ly  o n e - h a l f  m i le  w e s t  o f  K n ip p a .
P l a t e  3 - - A  p o r t io n  o f  W h ite’s U v a ld e  
M in es  m in in g  o p e r a t io n  a t  K n ip p a . ( P r o c e s s in g  
p l a n t  may be s e e n  t o  th e  l e f t  o f  th e  i n t r u s i o n  
i n  P l a t e  2 . )  B a s a l t i c  m a t e r ia l s  q u a r r ie d  from  
t h i s  l o c a t i o n  a r e  u s e d  i n  th e  p r o d u c t io n  o f  
R o ck w o o l i n s u l a t i o n .
16
r e s i s t a n t  T e r t i a r y  d e p o s i t s .  O c c a s io n a l  r em n a n ts  o f  n o r t h -  
n o r t h w e s t  f a c i n g  c u e s t a s  a r e  n o t e d  where more r e s i s t a n t  b ed s  
i n  t h e  v a r i o u s  T e r t i a r y  f o r m a t i o n s  a r e  e x p o s e d .
Two t e r r a c e s  a r e  d i s c e r n i b l e  i n  t h e  W in ter  Garden  
r e g i o n .  The o l d e r  and h i g h e r  t e r r a c e ,  e v id e n c e d  b y  s c a t t e r e d  
rem n a n ts  o f  U v a ld e  g r a v e l  ( P l i o c e n e  [ ? ] ) ,  r e p r e s e n t s  t h e  s u r ­
f a c e  o f  a T e r t i a r y  p l a i n .  The Leona f o r m a t i o n  ( P l e i s t o c e n e )  
c o i n c i d e s  w i t h  t h e  lo w e r  s e c o n d  t e r r a c e .  T h is  lo w e r  t e r r a c e ,  
com posed o f  m a t e r i a l s  d e p o s i t e d  from o v e r l y i n g  f o r m a t i o n s ,  
i s  a  p r o m in e n t  f e a t u r e  i n  t h e  v a l l e y s  o f  t h e  N u e c es  and 
Leona r i v e r s  and t h e i r  t r i b u t a r i e s . ^
The W in te r  G arden r e g i o n ,  l y i n g  e n t i r e l y  w i t h i n  th e  
N u eces  R iv e r  w a t e r s h e d ,  i s  d r a in e d  b y  t h e  N u e c e s ,  L eon a ,
F r i o ,  and S a b i n a l  r i v e r s .  F lo w in g  so u th w a rd  a c r o s s  t h e  
T e r t i a r y  d e p o s i t s ,  t h e s e  s t r e a m s  occu p y  b r o a d ,  s h a l l o w  
v a l l e y s .  W ith  t h e  e x c e p t i o n  o f  t h e  L eo n a , w h ic h  h a s  i t s  
s o u r c e  i n  s p r i n g s  s o u t h e a s t  o f  U v a ld e ,  a l l  o f  t h e s e  s tr e a m s  
h a v e  t h e i r  o r i g i n  o n  t h e  Edwards P l a t e a u .  Upon c r o s s i n g  th e  
B a lc o n e s  f a u l t  z o n e  t h e s e  s t r e a m s  d i s a p p e a r  a s  t h e i r  w a te r s  
a re  l o s t  t o  th e  u n d e r l y i n g  Edwards f o r m a t i o n .  Fed by s p r i n g s ,
t h e  r i v e r s  g e n e r a l l y  r e a p p e a r  f i f t e e n  t o  tw e n ty  m i l e s  s o u th
4
o f  t h e  B a lc o n e s  E sca rp m en t a s  p e r e n n i a l  s t r e a m s .
A p p en d ix  X p r e s e n t s  a b r i e f  g e n e r a l  o u t l i n e  o f  th e  
g e o l o g i c  f o r m a t i o n s  fo u n d  i n  t h e  W inter  Garden r e g i o n .
^I b i d . , p .  4 .
4
I b i d . , p .  2 1 .
17
H y d r o l o g i c a l l y  s p e a k in g ,  o n ly  t h r e e  o f  t h e s e  f o r m a t i o n s ,  t h e  
C a r r i z o  s a n d ,  th e  Edwards and a s s o c i a t e d  l i m e s t o n e s ,  and t h e  
L eon a f o r m a t i o n ,  are  o f  any im p o r t a n c e  in  t h e  p r o d u c t io n  o f  
a r e a  v e g e t a b l e  c r o p s .  A more d e t a i l e d  d e s c r i p t i o n  o f  t h e s e  
t h r e e  f o r m a t i o n s  i s  i n  o r d e r ,  a s  v i r t u a l l y  a l l  o f  th e  ground  
w a t e r  u s e d  f o r  th e  p r o d u c t i o n  o f  v e g e t a b l e  c r o p s  d u r in g  t h e  
1 9 6 7 - 1 9 6 8  s e a s o n  was drawn from  t h e s e  a q u i f e r s .
I n  th e  W inter  Garden r e g i o n  th e  C a r r iz o  sand  o u t c r o p s  
i n  a b e l t  one t o  s i x  m i l e s  w id e  i n  w e s t e r n  Dim m it, e a s t e r n  
M a v e r ic k ,  w e s t e r n  and n o r t h e r n  Z a v a la ,  and s o u t h e r n  U v a ld e  
c o u n t i e s  ( P l a t e  4 ) .  A lth o u g h  th e  r a t e  o f  d ip  v a r i e s  w i t h  
i n d i v i d u a l  l o c a t i o n s ,  th e  f o r m a t i o n  t e n d s  t o  d ip  i n  a g e n e r a l l y
P l a t e  4 - - 0u t c r o p  o f  th e  C a r r iz o  sand  
a p p r o x im a t e ly  n in e  m i l e s  n o r t h  o f  La P r y o r .  
N o te  th e  d ip p in g  n a t u r e  o f  th e  f o r m a t io n .
18
s o u t h e a s t e r l y  d i r e c t i o n  a t  an a v e r a g e  r a t e  o f  s i x t y  f e e t  
p e r  m i l e .  T h is  c o n f i n e d  a r t e s i a n  a q u i f e r  u n d e r l i e s  a l l  o f  
Z a v a la  and D im m it c o u n t i e s  s o u t h  and e a s t  o f  t h e  o u t c r o p  
(F ig u r e  6 ) . ^  N a t u r a l  r e c h a r g e  o f  t h e  a q u i f e r  i s  a c c o m p l i s h e d  
a lm o s t  e n t i r e l y  b y  p r e c i p i t a t i o n  f a l l i n g  upon t h e  1 9 0 ,0 0 0  
a c r e  o u tc r o p  a r e a .  S m a ll  q u a n t i t i e s  o f  w a te r  may b e  l o s t  t o  
th e  C a r r iz o  s a n d  from  s t r e a m s  w h ich  c r o s s  t h e  o u t c r o p ;  how­
e v e r ,  due t o  t h e  a lm o s t  im p erm eab le  n a t u r e  o f  t h e  c l a y  and 
s i l t  d e p o s i t s  on  s t r e a m  b e d s  o f  t h e  a r e a ,  t h e s e  l o s s e s  are  
b e l i e v e d  to  b e  n e g l i g i b l e .  A lth o u g h  c o n c l u s i v e  d a t a  a re  
l a r g e l y  l a c k i n g ,  i t  i s  e s t i m a t e d  t h a t  a n n u a l  n a t u r a l  r e c h a r g e
t o  th e  C a r r iz o  sa n d  a v e r a g e s  a p p r o x im a t e ly  2 5 ,0 0 0  a c r e - f e e t  
6p e r  y e a r .
The w a t e r  fo u n d  i n  t h e  C a r r iz o  sa n d  i s  o f  m o d era te  
t o  good q u a l i t y  and i s  g e n e r a l l y  s u i t a b l e  f o r  t h e  p r o d u c t i o n  
o f  v e g e t a b l e  c r o p s .  The f a i l u r e  o f  e a r l y  w e l l  d r i l l e r s  t o  
p r o p e r l y  c a s e  t h e i r  w e l l s  h a s ,  h o w e v e r ,  r e s u l t e d  i n  some 
l o c a l i z e d  c o n t a m i n a t i o n  o f  t h e  a q u i f e r  b y  t h e  o v e r l y i n g ,  
h i g h l y  m i n e r a l i z e d  ( s a l t  and gypsum) B i g f o r d  member o f  th e
7
Mount Selm an f o r m a t i o n .
^I b i d . , p .  4 3 .
^I b i d . , p p .  6 4 - 6 5 .
7
W a lte r  N. W h ite  and O scar E. M e in z e r ,  Ground-W ater  
i n  th e  W in ter  G arden  and A d ja c e n t  D i s t r i c t s  i n  S o u t h w e s t e r n  
T e x a s , p r e p a r e d  by t h e  U .S .  D ep artm en t o f  th e  I n t e r i o r ,  
G e o l o g i c a l  S u r v e y  i n  c o - o p e r a t i o n  w i t h  t h e  T ex a s  S t a t e  Board  
o f  Water E n g in e e r s  (W a sh in g to n ,  D . C . : G overnm ent P r i n t i n g
O f f i c e ,  1 9 3 1 ) .  p .  1 5 '  (M im eograp h ed .)
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OUTCROP OF CARRIZO SAND
SOURCE: TEXAS WATER DEVELOPMENT BOARD, 
BULLETIN 5203 AND 6520 AND REPORT 32.
2 0
Due t o  t h e i r  g e o l o g i c  and h y d r o l o g i e  s i m i l a r i t i e s ,  
t h e  Comanche P e a k ,  Edw ards, K ia m ic h i ,  and G eorgetow n  l i m e ­
s t o n e s  a r e  u s u a l l y  c o n s i d e r e d  a s  a  s i n g l e  a q u i f e r .  T h ese  
l i g h t - c o l o r e d  m a s s i v e  f o r m a t i o n s ,  h i g h l y  f a u l t e d  and h o n e y ­
combed w i t h  s o l u t i o n  c h a n n e l s  and c a v i t i e s ,  r e p r e s e n t  t h e  
m o st  im p o r t a n t  a r t e s i a n  a q u i f e r  i n  U v a ld e  C o u n ty .  A lth o u g h  
t h e  Edwards and a s s o c i a t e d  l i m e s t o n e s  d i p  tow ard  t h e  s o u t h  
a t  h i g h l y  v a r i a b l e  r a t e s ,  w h ich  a v e r a g e  100  f e e t  p er  m i l e  
( F i g u r e  7 ) ,  t h e  s o u t h e r l y  f l o w  o f  w a t e r  i s  im peded b y  t h e  
l e s s  p e r m e a b le  n a t u r e  o f  t h e  f o r m a t i o n s  down d ip  and by  
e a s t - w e s t  t r e n d i n g  f a u l t s .  W ater i n  t h e  Edwards r e s e r v o i r  
t e n d s  t o  move e a s t w a r d  f o l l o w i n g  f a u l t  l i n e s  and a s s o c i a t e d
Q
s o l u t i o n  c h a n n e l s .
The b o u n d a r i e s  o f  t h e  Edwards r e s e r v o i r  a r e  q u i t e  
d i s t i n c t .  The B a l c o n e s  E scarp m en t m arks t h e  n o r t h e r n  l i m i t  
o f  t h e  a q u i f e r .  The s o u t h e r n  b o u n d a r y  o f  t h e  a q u i f e r  g e n e r ­
a l l y  c o i n c i d e s  w i t h  t h e  s o - c a l l e d  "bad w a te r "  l i n e .  S o u th  
o f  t h i s  l i n e  i r r i g a t e d  c r o p  p r o d u c t i o n  i s  n o t  p r a c t i c a b l e
due t o  t h e  h i g h  h y d r o g e n  s u l f i d e  c o n t e n t  o f  th e  u n d erg ro u n d
g
w a t e r  s u p p l i e s .
o
W i l l ia m  P .  G u y to n  and A s s o c i a t e s ,  R ep o r t  on G round-  
W ater C o n d i t i o n s  i n  N u e c e s  R iv e r  C o n s e r v a t i o n  and R e c la m a t io n  
D i s t r i c t  ( A u s t i n ;  W i l l i a m  F. G u yton  and A s s o c i a t e s ,  19^ 7 )»
p . 23  •
Q
U . S . ,  Army C o rp s  o f  E n g i n e e r s ,  U .S .  Army E n g in e e r  
D i s t r i c t ,  F o r th  W orth , and Edwards U nd erground  W ater D i s t r i c t  
C o - o p e r a t i n g ,  S u r v e y  R e p o r t  on Edwards U nderground R e s e r v o i r  
G u a d a lu p e ,  San A n t o n io  and N u eces  R i v e r s  and T r i b u t a r i e s , 
T e x a s ,  V o l .  I l l  ( F o r t  W orth; U .S .  Army Corps o f  E n g i n e e r s , 
I 9 M .  p .  2 1 .
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ZAVALA COUNTY
Fig. 7 AFTER: U .S. GEOLOGICAL SURVEY. WATER SUPPLY PAPER 1584
2 2
N a t u r a l  r e c h a r g e  o f  th e  Edwards r e s e r v o i r  i n  U v a ld e  
C ou n ty , e s t i m a t e d  a t  some 2 0 8 , 400  a c r e - f e e t  p e r  y e a r ,  i s  v e r y  
l a r g e l y  t h e  r e s u l t  o f  w a te r  l o s s e s  in c u r r e d  by s t r e a m s  c r o s s ­
i n g  th e  h i g h l y  f r a c t u r e d  and c a v e r n o u s  o u t c r o p  o f  th e  Edwards 
and a s s o c i a t e d  l i m e s t o n e s  (T a b le  2 ) .  Of l e s s e r  im p o r ta n c e  
i s  th e  p r e c i p i t a t i o n  w h ich  f a l l s  d i r e c t l y  upon th e  o u t c r o p  
a r e a .^ ^  W e l l s  t a p p in g  t h e  Edwards a q u i f e r  u s u a l l y  y i e l d  
l a r g e  q u a n t i t i e s  o f  e x c e p t i o n a l l y  h i g h  q u a l i t y  w a t e r .
I n  a d d i t i o n  t o  th e  C a r r iz o  and Edwards a q u i f e r s  
some ground  w a t e r  i s  drawn from  t h e  L eona f o r m a t i o n  by  
v e g e t a b l e  f a r m e r s  i n  th e  U va ld e  and B a t e s v i l l e  s e c t i o n s  o f  
th e  L eona R i v e r  v a l l e y .  The f o r m a t i o n ,  found th r o u g h o u t  m ost  
o f  t h e  L eon a  R iv e r  v a l l e y  i n  s o u t h e r n  U va ld e  and Z a v a la  
c o u n t i e s ,  g e n e r a l l y  i s  w i t h i n  100  f e e t  o f  th e  s u r f a c e .  W ater,  
w h ic h  e n t e r s  t h e  Leona f o r m a t i o n  v i a  f a u l t s  from  th e  u n d e r ­
l y i n g  Edwards an d  a s s o c i a t e d  l i m e s t o n e s ,  e v e n t u a l l y  r e a c h e s  
t h e  s u r f a c e  a s  s p r i n g  f lo w  or th r o u g h  w e l l s .  R ech a rg e  o f
t h e  L eon a f o r m a t i o n  g e n e r a l l y  c e a s e s  when th e  w a te r  l e v e l s
11 12 i n  U v a l d e ' s  c i t y  w e l l s  f a l l  b e lo w  f o r t y - t w o  f e e t .
U . S . ,  D epartm ent o f  th e  I n t e r i o r ,  G e o l o g i c a l  S u r v e y ,  
G e o lo g y  and G round-W ater R e so u r c e s  o f  U v a ld e  C o u n ty , T e x a s , 
b y  F . A. W e ld er  and R. D. R e e v e s ,  G e o l o g i c a l  S u rv e y  W ater-  
S u p p ly  P a p er  1 5 ^4 , p r e p a r e d  i n  c o - o p e r a t i o n  w i t h  th e  T ex a s  
Board o f  W ater E n g in e e r s  and t h e  c i t y  o f  San A n to n io  (Wash­
i n g t o n ,  D . C . : Government P r i n t i n g  O f f i c e ,  1 9 6 4 ) ,  p .  1 .
11T h e se  m u n ic ip a l  w e l l s  draw w a ter  from  t h e  Edwards
a q u i f e r .
12P e r s o n a l  i n t e r v i e w s  w i t h  F red  Mason, R an ch er ,
U v a ld e ,  T e x a s ,  O cto b er  1 0 , 1968  and Grady M a h a ffey ,  fo rm er  
U v a ld e  C ou n ty  A rea Chairm an, Edwards U nderground W ater D i s ­
t r i c t ,  U v a ld e ,  T e x a s ,  O ctob er  1 0 , 1 9 6 8 .
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TABLE 2
ESTIMATED ANNUAL RECHARGE, IN THOUSANDS OF ACRE-FEET, 
TO THE EDWARDS AND ASSOCIATED LIMESTONES IN  
UVALDE AND EASTERN KINNEY COUNTIES,
1 9 3 4 - 1 9 6 7
Y ear
N u e c e s  and  
W est N u e c es  
R iv e r  
B a s in s
F r i o  and  
Dry F r i o  
R iv e r  
B a s in s
S a b in a l
R iv e r
B a s in
T o t a l
1 93 4 8 .6 2 7 . 9 7 .5 4 4 .0
1935 4 1 1 .3 1 9 2 .3 5 6 .6 6 6 0 . 2
1936 1 7 6 .5 1 5 7 . 4 4 3 .5 3 7 7 . 4
193 7 2 8 . 8 7 5 . 7 2 1 .5 1 2 6 . 0
193 8 6 3 . 5 6 9 . 3 2 0 .9 1 3 3 . 7
1939 2 2 7 . 0 4 9 .5 1 7 .0 2 9 3 .5
1940 5 0 . 4 6 0 . 3 2 3 .8 1 3 4 .5
1 9 4 1 8 9 . 9 1 5 1 . 8 5 0 .6 2 9 2 . 3
1942 1 0 3 .5 9 5 . 1 3 4 .0 2 3 2 .6
1943 3 6 .5 4 2 .3 1 1 .1 8 9 . 9
1944 6 4 .1 7 6 . 0 2 4 .8 1 6 4 .9
1945 4 7 .3 7 1 . 1 3 0 .8 1 4 9 . 2
1946 8 0 . 9 5 4 . 2 1 6 .5 1 5 1 .6
1947 7 2 . 4 7 7 . 7 1 6 .7 1 6 6 . 8
1948 4 1 .1 2 5 .6 2 6 .0 9 2 . 7
1949 1 6 6 .0 8 6 . 1 3 1 .5 2 8 3 .6
1950 4 1 .5 3 5 .5 1 3 .3 9 0 . 3
1951 1 8 .3 2 8 . 4 7 .3 5 4 . 0
1952 2 7 . 9 1 5 . 7 3 .2 4 6 .8
1953 2 1 .4 1 5 . 1 3 .2 3 9 . 7
1954 6 1 . 3 3 1 .6 7 .1 1 0 0 .0
1955 1 2 8 .0 2 2 .1 .6 1 5 0 . 7
1956 1 5 .6 4 .2 1 .6 2 1 .4
1957 1 0 8 .6 1 3 3 .6 6 5 .4 3 0 7 .6
1958 2 6 6 . 7 3 0 0 . 0 2 2 3 .8 7 9 0 .5
1959 1 0 9 .6 1 5 8 . 9 6 1 .6 3 3 0 .1
i 9 6 0 8 8 .7 1 2 8 . 1 6 4 .9 2 8 1 . 7
1961 8 5 . 2 1 5 1 . 3 5 7 .4 2 9 3 . 9
1962 4 7 . 4 4 6 .6 4 .3 9 8 . 3
1963 3 9 .7 2 7 . 0 5 . 0 7 1 . 7
1964 1 2 6 .1 5 5 . 1 1 6 .3 1 9 7 .5
1965 9 7 .9 8 3 . 0 2 3 .2 2 0 4 .1
1966 1 6 9 .2 1 3 4 . 0 3 7 .7 3 4 0 .9
1967 8 2 . 2 1 3 7 . 9 3 0 .4 2 5 0 .5
T o t a l 3 , 2 0 3 .1 2 , 8 2 0 .4 1 , 0 5 9 . 1 7 , 0 8 2 . 6
A verage 9 4 .2 8 3 . 0 3 1 .2 2 0 8 . 4
S o u r c e :  T ex a s  W ater D ev e lo p m en t Board, G round-W ater
R e s o u r c e s  o f  t h e  San A n to n io  A rea , T e x a s , by  S e r g i o  G arza ,  
R ep o r t  34 , T a b le  3 ( A u s t in :  T ex a s  W ater D ev e lo p m en t B oard ,
1 9 6 6 ) ,  p .  1 1 , and p e r s o n a l  c o r r e s p o n d e n c e  w i t h  M cDonald  
D. We i n e r t .  E n g in e e r  and G e n e r a l  M anager, Edwards U n d ergrou n d  
W ater D i s t r i c t ,  San A n to n io ,  T e x a s ,  December 1 6 , I 9 6 8 .
2 4
A lth o u g h  h a r d ,  s m a l l  c o n c e n t r a t i o n s  o f  d i s s o l v e d  s o l i d s
( r o u g h ly  3 5 0 - 5 5 0  ppm) and a lo w  p e r  c e n t  sod iu m  o f  6 t o  15
13make t h e  L eo n a  w a te r  g e n e r a l l y  s u i t a b l e  f o r  i r r i g a t i o n .
C l im a t e
The W in te r  G arden l i e s  w i t h i n  t h e  zo n e  o f  t r a n s i t i o n  
b e tw e e n  t h e  hum id s u b t r o p i c a l  (K o p p e n 's  C fa) c l i m a t e s  t o  t h e  
e a s t  and t h e  s t e p p e  (K S p p en 's  BSh) c l i m a t e s  t o  t h e  w e s t .  
S e a s o n a l  v a r i a t i o n s  i n  t e m p e r a t u r e  and  p r e c i p i t a t i o n  a r e  
l a r g e l y  d u e  t o  t h e  a r e a ' s  l o c a t i o n  b e t w e e n  t h e  warm, m o i s t  
G u l f  a i r  m a s s e s  and  th e  r e l a t i v e l y  c o o l e r  and d r i e r  c o n t i n e n ­
t a l  a i r  m a s s e s .  In  g e n e r a l ,  t h e  r e g i o n  h a s  a  s e m i - a r i d ,  
c o n t i n e n t a l  ty p e  c l i m a t e  c h a r a c t e r i z e d  by d r y , s h o r t ,  m ild  
w i n t e r s  a n d  l o n g ,  h o t  sum m ers. E x c e p t  f o r  t h e  o c c a s i o n a l  
i n c u r s i o n s  o f  c o l d ,  d ry  p o l a r  a i r  d u r in g  t h e  w i n t e r  m o n th s ,  
t h e  W in te r  G arden a r e a  i s  d o m in a te d  by warm, m o i s t  t r o p i c a l  
a i r  m a s s e s  from  t h e  G u l f  o f  M e x ic o .
Mean J a n u a ry  t e m p e r a t u r e s  r a n g e  from 5 1 . 6 °F  a t  
U v a ld e  t o  5 3 *6 °F a t  C a r r iz o  S p r i n g s ,  w h i l e  J u l y  t e m p e r a t u r e s  
v a r y  from  U v a l d e ' s  8 4 . 9°F  t o  C a r r i z o  S p r i n g s '  8 6 . 5 °F ( T a b le s  
3 and 4 ) .  When c o l d  w a v e s ,  o r  " n o r t h e r s "  a s  t h e y  a r e  term ed
l o c a l l y ,  move i n t o  t h e  a r e a ,  t e m p e r a t u r e s  may f a l l  a s  much
o l 4a s  50  i n  s e v e n  h o u r s .  H ow ever , on t h e  a v e r a g e ,  o n l y
13 U . S . ,  D ep a r tm en t  o f  t h e  I n t e r i o r ,  W in te r  Garden  
D i s t r i c t  T e x a s ,  1 9 4 8 , p .  8 3 .
1 4U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  S o i l  S u rv e y  Dimmit 
C ou n ty , T e x a s , b y  Howard M. S m ith  and J .  W. H u ck a b ee ,  J r . ,  
p r e p a r e d  i n  c o - o p e r a t i o n  w i t h  t h e  T e x a s  A g r i c u l t u r a l
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TABLE 3
SUMMARY OF CLIMATIC DATA FOR UVALDE, 
TEXAS, 1 9 2 8 - 1 9 6 8 »
T em p era tu re P r e c i p ­i t a t i o n
Means E x trem es Mean
5
1















0  0  
0  >






J a n . 6 4 .6 3 8 .5 5 1 . 6 92 1947b 7 1 962 1 . 3 1
F eb . 6 9 . 1 4 2 .5 5 5 . 8 95 1 94 0 6 1 9 5 1 1 . 3 9
March 7 7 . 0 4 8 .5 6 2 . 8 104 1946 21 1965 1 . 1 3
A p r i l 8 4 .3 5 7 .3 7 0 . 8 104 1 9 3 9 31 1 9 3 9 2 . 0 0
May 8 9 . 1 6 4 .9 7 7 . 0 104 1967b 44 i 9 6 0 3 .5 2
June 9 5 . 2 7 0 .7 8 3 . 0 111 1942 55 1964 2 .6 4
J u ly 9 7 . 8 7 2 .0 8 4 .9 112 1 93 9 6 0 1940 2 . 3 1
Aug. 9 8 . 3 7 1 .5 8 4 .9 1 10 1962 60 1967b 2 . 1 9
S e p t . 9 2 .6 6 7 . 2 7 9 . 9 106 1952b 36 1942 3 . 0 7
O c t . 8 4 .9 5 7 . 8 7 1 . 4 102 1956b 30 1955 2 . 3 1
Nov. 7 3 . 4 4 6 .5 6 0 . 0 94 1949b 20 1 9 3 8 .9 6
D e c .
i
6 7 . 8 3 9 .7 5 3 . 8 93 1955 18 1 9 5 7 1 .2 6
Year 8 2 . 8 5 6 . 4 6 9 . 6 112 J u l y
. m .9  ,
6 F e b .1 9 5 1 2 4 .0 9
S o u r c e ;  C l i m a t o l o g i c a l  d a t a  b a s e d  on  r e c o r d s  o f  
U v a ld e  w e a t h e r  o b s e r v a t io n  s t a t i o n  a s  s u p p l i e d  b y  th e  O f f i c e  
o f  t h e  T ex a s  S t a t e  C l i m a t o l o g i s t .  S e e  A p p en d ix  11  f o r  
m o n th ly  and a n n u a l  t e m p e r a t u r e  and p r e c i p i t a t i o n  d a t a  f o r
1 9 2 8 - 1 9 6 8  p e r i o d .
A ls o  on e e u r l ie r  d a t e s .
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TABLE k
SUMMARY OF CLIMATIC DATA FOR CARRIZO 
SPRINGS, TEXAS, 192 8 - 1968*
T em p eratu re P r e c i p ­
i t a t i o n













g 0 bO0 -H
01 A
0 ^ a
1 i tf H s
J a n . 6 3 . 5 4 1 .6 3 3 .6 96 1943 16 1963 .9 4
F e b . 7 0 .3 4 5 .6 3 8 .0 98 1940 13 1931 1 .0 3
March 7 7 . 7 5 1 . 4 6 4 .6 107 1936^ 24 1948 .8 3
A p r i l 8 5 . 9 5 9 . 8 7 2 .9 103 1963^ 34 1943 1 .8 9
May 9 0 . 8 6 6 . 9 7 8 .9 108 1967 46 1936 3 .3 3
Jun e 9 6 .6 7 2 .4 8 4 .5 114 1942 36 1933 2 .3 2
J u l y 9 9 .1 7 3 .9 8 6 .5 112 i 9 6 0 63 1 9 4 0 1 .3 3
Aug. 9 9 .3 7 3 .7 8 6 .5 109 1933 62 1946 2 .1 2
S e p t . 9 3 .6 6 9 .3 8 1 .6 107 1939 44 1942 3 .1 3
O c t . 8 5 . 8 6 0 .6 7 3 .2 101 1931 36 19 3 2 2 .0 6
N ov. 7 4 . 4 4 9 . 7 6 2 . 1 97 1949 23 1939b .8 7
D e c . 6 7 . 2 4 3 .1 3 3 .2 98 1951 18 1933 1 .1 2
Y ear 8 3 . 8 3 9 . 0 7 1 .4 114 June1942 13
F e b .
193 1 2 1 .2 3
S o u r c e  : C l i m a t o l o g i c a l  d a t a  b a s e d  on  r e c o r d s  o f
C a r r i z o  S p r i n g s  w e a th er  o b s e r v a t i o n  s t a t i o n  a s  s u p p l i e d  by 
t h e  O f f i c e  o f  th e  T exas  S t a t e  C l i m a t o l o g i s t .  S e e  A ppendix  
I I  f o r  m o n th ly  and an n u a l t e m p e r a tu r e  and p r e c i p i t a t i o n  d a ta  
f o r  1 9 2 8 - 1 9 6 8  p e r i o d .
A ls o  on e a r l i e r  d a t e s .
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s e v e n t e e n  d a y s  a  y e a r  r e c o r d  t e m p e r a t u r e s  b e lo w  32° F .  The 
l e n g t h  o f  t h e  g r o w in g  s e a s o n  v a r i e s  from  290 d a y s  a t  C a r r iz o  
S p r i n g s  t o  256  d a y s  a t  U v a ld e .  The mean d a t e  o f  th e  l a s t  
f r e e z e  i n  t h e  s p r i n g  r a n g e s  from  F e b ru a ry  19 a t  C a r r iz o  
S p r i n g s  t o  March 8 a t  U v a ld e .  The mean d a t e  o f  th e  f i r s t  
f a l l  f r e e z e  v a r i e s  from  November 19 a t  U va ld e  to  December 6 
a t  C a r r i z o  S p r i n g s .
Summers a r e  h o t  w i t h  maximum te m p e r a tu r e s  f r e q u e n t l y
r i s i n g  i n t o  t h e  h i g h  9 0 ' s .  The t e m p e r a t u r e s  a r e ,  h o w e v e r ,
som ewhat a m e l i o r a t e d  by low  a f t e r n o o n  and e a r l y  e v e n in g
h u m i d i t i e s  and c o o l i n g  G u lf  b r e e z e s .
The f a l l  m onths o f  O ctob er  and November, and t h e  
s p r i n g  m on ths o f  March and A p r i l  a r e  t r a n s i t i o n a l ,  
o f f e r i n g  some v a r i e t y  i n  t h e  w e a th e r  p a t t e r n ,  a s  
m o d i f i e d  p o l a r  a i r  m a sse s  move i n  and o u t  o f  th e  
a r e a .  D a y tim e  t e m p e r a t u r e s  a r e  m ild  b u t  u s u a l l y  
a r e  n o t  h o t ,  and n i g h t s  a r e  c o o l .  T h ese  a r e  th e  
m o st  p l e a s a n t  months o f  t h e  y e a r .1 °
B e tw ee n  November and A p r i l  t h e  r e g i o n  a v e r a g e s  a b o u t  
one p o l a r  f r o n t  e v e r y  f i v e  t o  s i x  daye^ b u t  due t o  th e  s o u t h e r l y
E x p e r im e n t  S t a t i o n ,  S e r i e s  1 9 3 8 , No. 4 (W a sh in g to n , D . C . ; 
G overnm ent P r i n t i n g  O f f i c e ,  1 9 4 3 ) ,  p .  1 3 .
^ ^ U .S . ,  D epartm ent o f  Commerce, E n v ir o n m e n ta l  S c i e n c e  
S e r v i c e s  A d m i n i s t r a t i o n ,  C l i m a t o l o g i c a l  Summary f o r  C a r r i z o  
S p r i n g s ,  T ex a s  f o r  t h e  P e r io d  1 9 3 6 - 1 9 6 5 , by  R o b er t  O rto n ,  
p r e p a r e d  i n  c o - o p e r a t i o n  w i t h  t h e  Dimmit County Chamber o f  
Commerce ( A u s t i n ,  1 9 6 6 ) ,  and p e r s o n a l  c o r r e s p o n d e n c e  w i t h  
R o b e r t  O r to n ,  T exas  S t a t e  C l i m a t o l o g i s t ,  A u s t in ,  T e x a s ,  
November 2 8 ,  1 9 6 8 .
R o b e r t  B. O rton , The C l im a t e  o f  T exas  and t h e  
A d j a c e n t  G u l f  W a te r s , U . S . ,  D ep artm en t o f  Commerce, W eather  
B u reau  (W a sh in g to n ,  D .C .:  G overnm ent P r i n t i n g  O f f i c e ,
1 9 6 4 ) ,  p .  6 .
28
l o c a t i o n  o f  th e  W in te r  Garden th e  s t r e n g t h  o f  t h e s e  p o la r
17a i r  m a sse s  i s  g r e a t l y  m o l l i f i e d .  T e m p e r a tu r e s  below- 
f r e e z i n g  a r e  t h e  e x c e p t i o n  r a t h e r  th a n  t h e  r u l e .  Many 
i n s t a n c e s  o f  f r e e z i n g  o r  dam aging t e m p e r a t u r e s  a r e  a c t u a l l y  
t h e  r e s u l t  o f  r a d i a t i o n a l  c o o l i n g  r a t h e r  th a n  i n v a s i o n  by 
c o l d  a i r  m a s s e s .  E x c e p t  f o r  t h e s e  b r i e f  p e r i o d s  o f  c o l d  
w e a th e r  w i t h  t h e i r  c o n c o m ita n t  d r i z z l e  and l i g h t  r a i n s ,  
w i n t e r s  a r e  c h a r a c t e r i z e d  b y  warm p l e a s a n t  d a y s  and c o o l  
n i g h t s .
P r e c i p i t a t i o n ,  w h ic h  t e n d s  t o  i n c r e a s e  tow ard  th e  
n o r t h  and e a s t ,  v a r i e s  from an einnual mean o f  2 1 .2 3  i n c h e s  
a t  C a r r iz o  S p r in g s  t o  2 4 .0 9  i n c h e s  a t  U v a ld e .  P r e c i p i t a t i o n  
d i f f e r e n c e s  a r e  r e l a t e d  to  t h e  u p l i f t  o f  warm m o i s t u r e  
l a d e n  a i r  m a sse s  o v e r  th e  B a lc o n e s  E sc a r p m e n t .  Such move­
m ents  d e c r e a s e  a tm o s p h e r ic  s t a b i l i t y  an d  r e s u l t  i n  a g r e a t e r  
f r e q u e n c y  o f  c o n v e c t i v e  sh ow ers  and t h u n d e r s t o r m s .
S i x t y - s e v e n  p e r  c e n t  o f  th e  a r e a ' s  p r e c i p i t a t i o n  
o c c u r s  from  May t o  O cto b er  and i s  l a r g e l y  t h e  r e s u l t  o f  
c o n v e c t i o n a l  a c t i v i t y .  L a te  s p r i n g  and summer s h o w e r s  and 
t h u n d e r s to r m s ,  o c c u r r i n g  m ost f r e q u e n t l y  d u r in g  t h e  a f t e r ­
n oon  and e a r l y  e v e n in g  h o u r s ,  are  i n t e n s e  b u t  o f  s h o r t  
d u r a t i o n .  S p r in g  h a i l s t o r m s  o c c a s i o n a l l y  c a u s e  w id e s p r e a d  
c r o p  l o s s e s .  C o n v e n t io n a l  a c t i v i t y ,  t r o p i c a l  d i s t u r b a n c e s ,  
and c o l d  f r o n t s  d u r in g  th e  f a l l  m onths com b in e  t o  p rod u ce
l ? I b i d . . p .  1 5 .
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x8t h e  a r e a ' s  s e c o n d a r y  p r e c i p i t a t i o n  p e a k  i n  S e p te m b e r .
The mean a n n u a l  r e l a t i v e  h u m id i t y  i s  65 p er  c e n t .  T h is
f i g u r e  i s  q u i t e  m i s l e a d i n g ,  h o w e v e r ,  as  th e  a v e r a g e  a n n u a l
r e l a t i v e  h u m id i t y  v a r i e s  from  80 p e r  c e n t  a t  6 : 0 0  A.M. t o
45 p e r  c e n t  a t  6 : 0 0  P .M .^^
E v a p o r a t io n  i s  q u i t e  h i g h  i n  t h e  s e m i - a r i d  W in ter
G arden r e g i o n .  A v e ra g e  a n n u a l  e v a p o r a t i o n  a t  t h e  T exas  A&M
U n i v e r s i t y  R io  Grande P l a i n s  R e s e a r c h - D e m o n s t r a t io n  S t a t i o n
a t  W in te r  Haven f o r  t h e  1 9 3 1 -1 9 6 7  p e r i o d  was 6 6 . 5 4  i n c h e s .
A v e r a g e  m o n th ly  e v a p o r a t i o n  v a r i e d  from  9 .4 4  i n c h e s  i n  J u l y
20t o  2 ,2 4  i n c h e s  i n  D ecem b er . Low p r e c i p i t a t i o n  and h i g h  
e v a p o r a t i o n  r a t e s  c o m b in ed  w i t h  a d r y  w in t e r  s e a s o n  n e c e s s i ­
t a t e  t h e  u s e  o f  i r r i g a t i o n  f o r  t h e  p r o d u c t io n  o f  a l l  w i n t e r  
v e g e t a b l e  c r o p s .
S o i l s ^ l
The W in ter  G arden r e g i o n  i s  s i t u a t e d  o n  t h e  b o u n d a ry  
b e t w e e n  t h e  R e d d is h  Brown s o i l s  t o  t h e  w e s t  and t h e  R e d d is h
*l 8 T ex a s  W ater D ev e lo p m en t B oard , The C l im a t e  and  
P h y s io g r a p h y  o f  T e x a s , b y  J o h n  T. C a r r ,  J r . ,  R e p o r t  53 
( A u s t i n :  T ex a s  W ater D e v e lo p m en t B o a rd , I 9 6 7 ) ,  p .  1 1 .
^ ^ U .S . ,  D ep a r tm en t  o f  Commerce, C a r r iz o  S p r i n g s ,
T e x a s .  1936 - 1 9 6 5 »
20T ex a s  A&M U n i v e r s i t y ,  A g r i c u l t u r a l  E x t e n s i o n  
S e r v i c e ,  R io  Grande P l a i n s  R e s e a ir c h -D e m o n s tr a t io n  S t a t i o n ,  
"Summairy o f  W eather R e c o r d s ,  1931 - 1 9 6 7 ,"  by J o h n  D. C a r p e n te r ,  
and D ora T. M i l l e r  ( C r y s t a l  C i t y ,  n . d . ) .  (M im eo g ra p h ed .)
21T h is  s e c t i o n  c o m p i le d  from  d a t a  p r e s e n t e d  i n  U . S . ,  
D ep a r tm en t o f  A g r i c u l t u r e ,  S o i l  S u rv e y  Dimmit C o u n ty ,  T e x a s , 
p p .  2 5 - 4 4 , U . S . ,  Depairtment o f  A g r i c u l t u r e ,  S o i l  S u rv e y
30
C h e s t n u t  s o i l s  t o  t h e  e a s t .  T h e se  p e d o c a l i c  s o i l s ,  h a v in g
d e v e lo p e d  o v e r  u n c o n s o l i d a t e d  and p a r t i a l l y  d eco m p o sed  b e d s
o f  s a n d ,  s a n d s t o n e ,  c l a y ,  and s h a l e ,  and u n d er  s e m i - a r i d
c l i m a t i c  c o n d i t i o n s ,  a r e  g e n e r a l l y  d e f i c i e n t  i n  humus and
a l k a l i n e  i n  r e a c t i o n .  C a lc iu m  c a r b o n a t e  ( c a l i c h e )  h a rd p a n s
a r e  fou nd  fro m  s e v e r a l  i n c h e s  t o  s e v e r a l  f e e t  b e lo w  m ost
s o i l s .  A rea  s o i l s ,  m o st  o f  w h ic h  a r e  d e f i c i e n t  i n  n i t r o g e n
and p h o s p h o r u s ,  a r e  g e n e r a l l y  f e r t i l e .  G iv e n  s u i t a b l e
to p o g r a p h y  and a d e q u a t e  w a te r  s u p p l i e s ,  v e g e t a b l e  p r o d u c t i o n
i s  p o s s i b l e  t h r o u g h o u t  much o f  t h e  W in te r  Garden r e g i o n .
B a se d  u p o n  t h e i r  t e x t u r e ,  a r e a  s o i l s  may b e  d i v i d e d
i n t o  f i v e  b r o a d  s o i l s  g r o u p s  ( F i g u r e  8 ) .  T h e se  a r e  t h e  Deep
U plan d  s o i l s ,  t h e  B o tto m la n d  s o i l s ,  t h e  Deep C la y  and S a l i n e
22C la y  s o i l s ,  t h e  Sandy s o i l s ,  and th e  G r a v e l l y  R id g e s  s o i l s .
The o l d  a l l u v i a l  c l a y  and c l a y  loam  s o i l s  o f  th e  
Deep U p la n d  S o i l  g ro u p  i n c l u d e  t h e  U v a ld e ,  K n ip p a , and M o n t e l l  
s e r i e s .  W ith  p r o p e r  management s o i l s  o f  t h i s  grou p  p r o d u c e  
e x c e l l e n t  v e g e t a b l e  y i e l d s .
Z a v a la  C o u n ty ,  T e x a s , b y  Howard M. S m ith  and o t h e r s ,  p r e p a r e d  
i n  c o - o p e r a t i o n  w i t h  t h e  T ex a s  A g r i c u l t u r a l  E x p e r im en t  
S t a t i o n ,  S e r i e s  1 9 3 4 , No. 21  (W a s h in g to n ,  D .C . :  G overnm ent
P r i n t i n g  O f f i c e ,  1 9 4 0 ) ,  p p .  13 - 3 0 ; G e n e r a l i z e d  S o i l  Maps o f  
U v a ld e ,  Z a v a l a ,  Dim m it and F r io  C o u n t i e s ,  T e x a s , p r e p a r e d  
j o i n t l y  b y  U . S .  D ep a r tm en t  o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  
S e r v i c e ,  T e x a s  A g r i c u l t u r a l  E x p e r im en t  S t a t i o n ,  and T exas  
A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e ,  I 9 6 7 ;  and a c q u i r e d  d u r in g  
p e r s o n a l  i n t e r v i e w  w i t h  J a c k  S t e v e n s ,  S o i l  S c i e n t i s t ,  U .S .  
D ep artm en t o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  Area  
2 3 ,  U v a ld e ,  T e x a s ,  S ep tem b er  1 9 , 1 9 6 8 .
22
I n d i v i d u a l  s o i l  group  c o m p o s i t i o n  and n o m e n c la tu r e  
s u g g e s t e d  i n  l e t t e r  from  Ja ck  S t e v e n s ,  November 2 1 , I 9 6 8 .
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S o i l s  o f  th e  U v a ld e  s e r i e s  a r e  g e n e r a l l y  found on  t h e  
n e a r l y  l e v e l  a l l u v i a l  f a n s  w h ic h  f l a n k  t h e  Edwards P l a t e a u  
and on th e  h i g h e r  t e r r a c e s  o f  s tr e a m s  w h ic h  d r a i n  th e  Edwards 
P l a t e a u  r e g i o n .  T h e se  m o d e r a t e ly  p e r m e a b le ,  dark  g r a y i s h -  
brown t o  g r a y i s h - b r o w n ,  f r i a b l e ,  c a l c a r e o u s  c l a y  loam s and  
loam s v a r y  i n  d e p t h  from  t e n  t o  f i f t e e n  i n c h e s .
S o i l s  o f  th e  K nippa s e r i e s  a r e  fo u n d  on  n e a r l y  l e v e l  
o u tw a sh  p l a i n s  a d j a c e n t  t o  th e  Edwards P l a t e a u .  T h ese  mod­
e r a t e l y  s l o w l y  p e r m e a b le ,  s t r o n g l y  c a l c a r e o u s ,  brown t o  
r e d d is h - b r o w n ,  cru m b ly  c l a y  s o i l s  a r e  from  f i f t e e n  to  t h i r t y -  
f o u r  i n c h e s  i n  d e p t h .
The d a rk  g r a y  t o  dark g r a y i s h - b r o w n ,  s l o w l y  p er m e a b le  
c l a y s  o f  t h e  M o n t e l l  s e r i e s  a r e  s t r o n g l y  c a l c a r e o u s .  T h ese  
d eep  ( t w e l v e  t o  t w e n t y  i n c h e s )  s o i l s  a r e  fo u n d  th ro u g h o u t  
t h e  a r e a  on l e v e l  t o  n e a r l y  l e v e l  t o p o g r a p h y .
The d e e p ,  d a rk  c o l o r e d ,  s i l t y  c l a y  loam s and loam s  
o f  th e  B o t to m la n d  S o i l  group  i n c l u d e  t h e  F r i o  and B la n co  
s e r i e s .  The B o tto m la n d  S o i l  g r o u p , t h e  Deep U pland S o i l  
g r o u p , and t h e  Webb and C r y s t a l  s e r i e s  o f  th e  Sandy S o i l  
group r e p r e s e n t  t h e  W in te r  Garden a r e a ' s  m ost h i g h l y  p r o ­
d u c t i v e  s o i l s .
The a l l u v i a l  s o i l s  o f  th e  F r io  s e r i e s  a re  fou n d  a l o n g  
t h e  n e a r l y  l e v e l  f l o o d p l a i n s  o f  many o f  th e  r e g i o n ' s  l a r g e r  
s tr e a m s  and t h e i r  t r i b u t a r i e s .  T h ese  c a l c a r e o u s ,  v e r y  dark  
g r a y  t o  d ark  g r a y i s h - b r o w n  s i l t y  loam s a r e  m o d e r a te ly  w e l l  
d r a in e d  and veiry i n  d e p t h  from  t w e lv e  t o  f o r t y  i n c h e s .  The
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B la n c o  s o i l s ,  e x c e p t  f o r  t h e i r  l i g h t e r  c o l o r  ( l i g h t  b r o w n is h -  
g r a y )»  a r e  i d e n t i c a l  t o  th e  s o i l s  o f  t h e  F r i o  s e r i e s .
E x c e p t  f o r  s c a t t e r e d  a r e a s  o f  M o n t e l l  s o i l s ,  th e  Deep  
C la y  and S a l i n e  C la y  S o i l  group i s  com p osed  o f  th e  M a v er ick  
and C a t a r in a  s e r i e s .  The s o i l s  o f  t h i s  grou p  h a v e  d e v e lo p e d  
o v e r  c a l c a r e o u s  c l a y s  and s h a l e s .  S o i l  s a l i n i t y ,  b o th  
n a t u r a l  and in d u c e d  (b y  im p rop er  i r r i g a t i o n )  i s  a  prob lem  
t h r o u g h o u t  much o f  t h e  a r e a .  S o i l  s a l i n i t y  and e x c e s s i v e  
s l o p e s  (o n e  t o  t w e l v e  p e r  c e n t )  make th e  s o i l s  o f  t h i s  group  
g e n e r a l l y  u n d e s i r a b l e  f o r  v e g e t a b l e  p r o d u c t i o n .  The v a s t  
m a j o r i t y  o f  t h e  a r e a  i s  r a n g e  la n d .
The m o d e r a t e l y  deep  ( e i g h t  t o  t w e l v e  i n c h e s ) ,  dark  
y e l l o w i s h - b r o w n  t o  g r a y i s h - b r o w n  c a lc e tr e o u s  c l a y s  and c l a y  
loam s o f  t h e  M a v e r ic k  s e r i e s  a r e  fo u n d  on  u n d u l a t i n g  t o  
r o l l i n g  s l o p e s  and lo w e r  s tr e a m  d i v i d e s .  R u n o f f  i s  r a p i d ,  
and i n  some a r e a s  s e v e r e  e r o s i o n  i s  e v i d e n t .  I n t e r n a l  d r a i n ­
a g e  i s  s l o w .
The d e e p  ( f i f t e e n  to  t w e n t y - f i v e  i n c h e s )  g r a y i s h -  
brown t o  p a l e  o l i v e  c a l c a r e o u s  c l a y s  o f  t h e  C a t a r in a  s e r i e s  
a r e  m ost g e n e r a l l y  fo u n d  on g e n t l y  u n d u l a t i n g  s l o p e s  (tw o  
t o  f o u r  p e r  c e n t ) .  T h e se  s o i l s  are  e x t r e m e l y  s a l i n e ,  f r e ­
q u e n t ly  p o s s e s s i n g  up t o  f i f t e e n  p e r  c e n t  e x c h a n g e a b le  sod ium  
i n  t h e  u p p er  t h i r t y  i n c h e s  o f  th e  s o lu m .  I n t e r n a l  d r a in a g e  
i s  s lo w .
The Sandy S o i l  group would i n c l u d e  th e  C r y s t a l ,
Webb, L em ing, and M ig u e l  s e r i e s .  The s o i l s  a s s o c i a t e d  w i t h  
t h i s  g ro u p , l a r g e l y  l i m i t e d  t o  th e  u n d u l a t i n g  to p o g r a p h y  o f
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t h e  s o u t h w e s t  p o r t i o n  o f  t h e  W in ter  Garden, h a v e  d e v e lo p e d  
o v e r  c a l c a r e o u s  and n o n - c a l c a r e o u s  s a n d s t o n e  f o r m a t i o n s .
I n  g e n e r a l ,  t h e s e  s o i l s  a r e  w e l l  d r a in e d ;  h o w ev er ,  
f i r m  c l a y  s u b s o i l s  p r e v e n t  t h e  deep p e n e t r a t i o n  o f  w a te r  
and c a u s e  h i g h  r a t e s  o f  s u r f a c e  r u n o f f .  Wind and w a te r  
e r o s i o n  o f t e n  becom e m ajor p r o b le m s  o n c e  t h e  l a n d  h a s  b e e n  
c l e a r e d  f o r  c u l t i v a t i o n .
The m o d e r a t e ly  deep  ( t e n  t o  f i f t e e n  i n c h e s ) ,  f r i a b l e  
s o i l s  o f  t h e  C r y s t a l  s e r i e s  a r e  g e n e r a l l y  fo u n d  o n  th e  u p p er  
s l o p e s .  T h e se  brow n to  g r a y i s h - b r o w n ,  s l i g h t l y  a l k a l i n e  
f i n e  sa n d y  lo a m s a r e  n o t e d  f o r  t h e i r  c i t r u s  p r o d u c t i o n .
The s o i l s  o f  t h e  Webb s e r i e s  a r e  fo u n d  b e lo w  t h e  
C r y s t a l  s e r i e s  on  n e a r l y  l e v e l  t o  u n d u l a t i n g  t e r r a i n .  T h e se  
f r i a b l e ,  r e d d is h - b r o w n  t o  brow n, n o n - c a l c a r e o u s ,  f i n e  sa n d y  
loam s v a r y  i n  d e p th  from e i g h t  t o  t w e l v e  i n c h e s .
The l i g h t  g r a y  t o  g r a y i s h - b r o w n ,  n o n - c a l c a r e o u s  
loam y s a n d s  o f  t h e  Leming s e r i e s  a r e  fo u n d  on  n e a r l y  l e v e l  
t o  g e n t l y  s l o p i n g  s u r f a c e s .  T h ese  d e e p  ( t h i r t e e n  t o  t h i r t y  
i n c h e s ) ,  c o a r s e  t e x t u r e d  s o i l s  a r e  l i k e w i s e  n o t e d  f o r  t h e i r  
c i t r u s  p r o d u c t i o n .
The s l i g h t l y  a c i d i c  t o  n e u t r a l  loam y f i n e  sa n d s  o f  
t h e  M ig u e l  s e r i e s  a r e  fo u n d  on  n e a r l y  l e v e l  u p la n d s  a n d /o r  
h i g h  s tr e a m  t e r r a c e s .  T h e se  dark  g r a y i s h - b r o w n  t o  g r a y i s h -  
brow n s o i l s  v a r y  from  e i g h t  t o  e i g h t e e n  i n c h e s  i n  d e p t h .
S o i l s  o f  th e  Z a p a ta , Quemado, and P i n a l  s e r i e s  com­
p r i s e  t h e  G r a v e l l y  R id g e s  S o i l  g r o u p .  T h ese  t h i n  ( t h r e e  t o  
t w e l v e  i n c h e s ) ,  brow n to  l i g h t  g r a y i s h - b r o w n  g r a v e l l y  loam s
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h ave  d e v e l o p e d  o v e r  more r e s i s t a n t  c a l c a r e o u s  s a n d s t o n e  
f o r m a t i o n s  and o u tw a sh  m a t e r i a l s  fro m  th e  Edwards P l a t e a u .  
Numerous c a l i c h e  and c h e r t  g r a v e l  f r a g m e n t s  a r e  t o  b e  fo u n d  
w i t h i n  t h e  s o i l .  A l l  o f  t h e  s o i l s  a r e  u n d e r l a i n  b y  a h a rd  
c a l i c h e  or c a l i c h e  c em en ted  g r a v e l  l a y e r  a  fe w  i n c h e s  t o  
s e v e r a l  f e e t  i n  t h i c k n e s s .
As i n d i c a t e d  by  t h e i r  nam e, t h e s e  s o i l s  o c c u p y  t h e  
h ig h e r  s l o p e s ,  r i d g e s ,  and d i v i d e s  i n  t h e  W in ter  G arden  
r e g i o n .  Due t o  t h e i r  g r a v e l l y  n a t u r e ,  l o w  w a te r  h o l d i n g  
c a p a c i t y ,  a n d  l o c a t i o n  on g e n t l y  s l o p i n g  t o  r o l l i n g  s u r ­
f a c e s ,  t h e  s o i l s  o f  th e  G r a v e l l y  R id g e s  S o i l  group h a v e  no  
v a l u e  f o r  v e g e t a b l e  p r o d u c t i o n .  M ost o f  t h e  r e g i o n  u n d e r ­
l a i n  by  s o i l s  o f  t h i s  g rou p  i s  i n  r a n g e  l a n d .
V e g e t a t i o n ^ ^
B r u s h la n d  i n t e r s p e r s e d  w i t h  i n t e r m e d i a t e l y  s p a c e d  
s h o r t  g r a s s e s  i s  t h e  n a t u r a l  v e g e t a t i o n  o f  t h e  W in ter  G arden  
r e g i o n .  The more p r e d o m in a n t  s p e c i e s  o f  b r u s h  w o u ld  i n c l u d e  
m e s q u i t e  (P r o s o p i s  c h i l e n s i s ) .  b l a c k b r u s h  ( A c a c ia  a m e n t a c e a ) ,  
g u a j i l l o  ( A c a c i a  b e r l a n d i e r i ) ,  h u i s a c h e  ( A c a c ia  f a r n e s i a n a ) ,  
and c a t c l a w  ( A c a c ia  s p p ) .  P e c a n  ( C arya  p e c a n ) ,  h a c k b e r r y  
(C e l t i s  s p p ) ,  and l i v e  oa k  ( Q uercu s  v i r g i n i a n a ) ,  a r e  fo u n d  
i n  many o f  th e  b e t t e r  w a te r e d  a r e a s .  Red grama ( B o u t e lo u a
23 D a ta  i n  t h i s  s e c t i o n  c o m p i l e d  from  U . S . ,  D e p a r t ­
ment o f  A g r i c u l t u r e ,  S o i l  S u rv ey  D im m it C o u n ty , T e x a s , p p .  
5 - 1 1 ; U . S i ,  D ep artm en t o f  A g r i c u l t u r e ,  S o i l  S u rv ey  Z a v a la  
C o u n ty , T e x a s , p p .  2 - 3 ; and p e r s o n a l  i n t e r v i e w  w i t h  J a c k  
S t e v e n s ,  S ep tem b e r  1 9 , 1 9 6 8 .
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t r i f i d a ) , c u r l y  m e s q u i t e  (H i l a r i a  b e l a n g e r i ) , and th r e e - a w n  
(A r i s t i d a  s p p ) ,  a r e  t h e  dom inant g r a s s e s .  V a r io u s  s p e c i e s  
o f  c a c t i ,  p r i n c i p a l l y  t a s a j i l l o  ( O p u n t ia  l e p t o c a u l i s ) ,  and  
p r i c k l y  p e a r  ( O p u n tia  l i n d h e i m e r i ) , and o c c a s i o n a l l y  th e  
s a l t - t o l e r a n t  s a l a d i l l o  (V a r i l l a  t e x a n a ) p l a n t ,  a r e  fo u n d  
i n  a r e a s  o f  h e a v i e r  s o i l s .
W ith  r e g a r d  t o  th e  p h y s i c a l  e n v ir o n m e n t ,  th e  T exas  
W in ter  G arden i s  w e l l  s u i t e d  t o  t h e  p r o d u c t i o n  o f  c o o l  s e a s o n  
v e g e t a b l e  c r o p s .  M ild  t e m p e r a t u r e s  p r e v a i l  d u r in g  m ost o f  
t h e  w i n t e r  s e a s o n .  F e r t i l e  s o i l s  s u i t a b l e  f o r  i r r i g a t i o n  
a r e  fo u n d  o v e r  much o f  s o u t h e r n  U v a ld e  C ounty  and a lo n g  t h e  
Leona an d  N u e c e s  r i v e r s  i n  Z a v a la  and Dimmit c o u n t i e s .  
A d eq u ate  s u r f a c e  a n d /o r  ground w a t e r  s u p p l i e s  a r e  a v a i l a b l e  
i n  m ost c u l t i v a t a b l e  a r e a s .
CHAPTER I I I
DEVELOPMENT OF THE WINTER GARDEN 
VEGETABLE INDUSTRY
E a r ly  S e t t l e m e n t  
P r i o r  t o  t h e  e s t a b l i s h m e n t  o f  th e  P r e s i d i o  de San  
Juan B a u t i s t a  de R io  Grande b y  F r a n c i s c a n  f r i a r s  i n  I 6 6 9 ,  
t h e  S p a n i s h  a c c o r d e d  th e  W in ter  G arden  s e c t o r  o f  s o u th w e s t  
T ex a s  l i t t l e  c o n s i d e r a t i o n .  San  J u a n  B a u t i s t a ,  l o c a t e d  a t  
a s h a l l o w  c r o s s i n g  on  th e  R io  G rande a p p r o x im a t e ly  t h i r t y  
m i l e s  s o u t h  o f  t h e  p r e s e n t  s i t e  o f  E a g le  P a s s ,  was a m ajor  
s t o p  on  t h e  r o u t e  o f  th e  fam ous E l  Camino R e a l  t h a t  e x te n d e d  
from  M e x ic o  C i t y  n o r t h e a s t w a r d  i n t o  E a s t  T e x a s .^  E l Camino 
R e a l  s e r v e d  a s  t h e  m ajor l i n k  b e t w e e n  th e  S p a n is h  s e t t l e ­
m en ts  a l o n g  th e  R io  Grande and San A n t o n i o .  A lth o u g h  s o l d i e r s  
from  San Juan  B a u t i s t a  r a n g e d  a s  f a r  e a s t  a s  th e  N u eces  R i v e r ,  
t h i s  s e e m i n g l y  w o r t h l e s s  l a n d ,  w i t h  i t s  numerous s p r i n g s  and
1
U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  Bureau o f  P l a n t  
I n d u s t r y ,  S o i l  S u r v e y  M a v er ick  C o u n ty ,  T e x a s , by Howard M. 
S m ith ,  R . M. M a r s h a l l  and 1 . C. Mowery, p r e p a r e d  i n  c o ­
o p e r a t i o n  w i t h  t h e  T exas A g r i c u l t u r a l  E xp er im en t S t a t i o n ,  
S e r i e s  1 9 3 6 , No. 10 (W a sh in g to n , D .C . :  Government P r i n t i n g
O f f i c e ,  1 9 4 2 ) ,  p .  7 .
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c r e e k s ,  w as l e f t  l a r g e l y  i n  th e  h a n d s  o f  r o v in g  bands o f  
Comanche, L ip a n , and Apache I n d ia n s .
T ex a s  g a i n e d  i t s  in d e p e n d e n c e  from  M ex ico  in 1 8 3 6 ,  
b u t  t h e  b ou ndary  b e tw e e n  T exas  and M e x ic o  w as  n o t  f i n a l l y  
s e t t l e d  u n t i l  l 848  w i t h  t h e  s i g n i n g  o f  t h e  T r e a t y  of G uadalupe  
H id a lg o .  T h is  t r e a t y ,  w h ich  en d ed  t h e  M e x ic a n  War, e s t a b ­
l i s h e d  th e  R io  Grande a s  th e  b o u n d a ry  b e t w e e n  th e  U n ite d  
S t a t e s  and M e x ic o .  The I n d ia n  t h r e a t ,  h o w e v e r ,  r e t a r d e d  th e  
s e t t l e m e n t  o f  t h e  W in ter  Garden a r e a  u n t i l  t h e  m i d - n i n e t e e n t h  
c e n t u r y  when t h e  U n i t e d  S t a t e s  g o v ern m en t u n d e r to o k  t h e  c o n ­
s t r u c t i o n  o f  a s e r i e s  o f  f o r t s  b e tw e e n  S an  A n to n io  and D e l  
R io .  I n  a d d i t i o n  t o  t h i s  n o r t h e r n  s t r i n g  o f  f o r t i f i c a t i o n s ,  
th e  govern m en t e s t a b l i s h e d  F o r t  Duncan o n  t h e  R io  Grande 
about f o u r  m i l e s  s o u t h  o f  th e  p r e s e n t  c i t y  o f  E a g le  P a s s .
W ith th e  rem o v a l o f  th e  I n d ia n  t h r e a t  and t h e  s e t t l e m e n t  
o f  th e  U n ite d  S t a t e s - M e x ic a n  b o u n d ary  p r o b le m , th e  a r e a  
to o k  on  a m ore i n v i t i n g  a p p e a r a n c e . R an ches w ere  e s t a b l i s h e d  
a t  Com eta ( 1 8 7 2 ) ,  o n  th e  L eona R iv e r  n e a r  t h e  p r e s e n t  s i t e  
o f  B a t e s v i l l e  ( I 8 7 5 ) ,  and a t Loma V i s t a  ( I 8 8 1 ) .  D uring
t h i s  p e r i o d  h e r d s  o f  lo n g h o r n  c a t t l e ,  s h e e p ,  and h o r s e s
2
g r a z e d  t h e  v a s t  o p e n  r a n g e .
R a n ch in g  o p e r a t io n s  w ere  r a d i c a l l y  ch a n g ed  d u r in g  
th e  1 8 8 0 ' s  w ith  th e  in t r o d u c t io n  o f  b a r b e d  w ir e  and th e  
w in d m il l .  The o p en  r a n g e  d is a p p e a r e d  a s  r a n c h e r s ,  b o th
2
U . S . ,  D ep artm en t o f  A g r ic u l t u r e ,  S o i l  Survey Z a v a la  
C ou n ty , T e x a s , p .  k.
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l a r g e  and s m a l l ,  f e n c e d  t h e i r  l a n d s . L o n g h o r n  c a t t l e  g r a d ­
u a l l y  d i s a p p e a r e d  a s  im p roved  b r e e d s  w e r e  i n t r o d u c e d  i n t o  
t h e  a r e a .  The a n n u a l  c a t t l e  d r i v e s  up t h e  C h ish o lm  T r a i l
3
t o  Dodge C i t y  and A b i l e n e  c e a s e d .  The w i n d m i l l  c r e a t e d  a  
more d e p e n d a b le  w a t e r  s u p p l y .  W ith  w a t e r  a v a i l a b l e ,  many 
r a n c h e r s  tu r n e d  t o  g r o w in g  v a r i o u s  f e e d  c r o p s  t o  su p p lem en t  
t h e  a r e a ' s  n a t u r a l  g r a s s e s .  By I89O , c r o p l a n d  i n  t h e  W in ter  
G arden r e g i o n  was l a r g e l y  d e v o te d  t o  t h e  p r o d u c t i o n  o f  c o t t o n ,
4
c o r n ,  g r a i n  so rg h u m s , g r a s s  and h a y  c r o p s ,  and  s m a l l  g r a i n s .
I n a d e q u a t e  w a te r  s u p p l i e s  p o s e d  o n e  o f  t h e  b i g g e s t
b a r r i e r s  t o  a g r i c u l t u r a l  d e v e lo p m e n t .  W ater from  s h a l l o w
w e l l s  w as f r e q u e n t l y  o f  i n f e r i o r  q u a l i t y  and s u i t a b l e  o n l y
f o r  s t o c k  a n d /o r  d o m e s t i c  p u r p o s e s .  A l th o u g h  dams had b e e n
c o n s t r u c t e d  on t h e  L eon a  R iv e r  s o u t h  o f  U v a ld e  and n o r t h  o f
B a t e s v i l l e ,  s u r f a c e  s u p p l i e s  i n  t h i s  s e m i - a r i d  r e g i o n  w e re
u n d e p e n d a b le .  The w a te r  p ro b lem  a p p e a r e d  s o l v e d  i n  l 884
when t h e  f i r s t  a r t e s i a n  w e l l ^  was b r o u g h t  i n  a t  C a r r iz o  
6S p r i n g s .
S u b s e q u e n t  b o r i n g s  c o n v in c e d  many p e r s o n s  t h a t  much
^ P a u l S .  T a y l o r ,  " H i s t o r i c a l  N o te  on  Dimmit C o u n ty ,  
T e x a s ,"  S o u t h w e s t e r n  H i s t o r i c a l  Q u a r t e r l y , XXXIV (O c to b e r ,
1 9 3 0 ) ,  p .  8 4 .
4
P e r s o n a l  i n t e r v i e w  w i t h  B en S t o n e ,  r e t i r e d  fa r m e r -  
r a n c h e r ,  C a r r i z o  S p r i n g s ,  T e x a s ,  O c to b e r  1 0 , I 9 6 8 .
^The term  a r t e s i a n  w e l l  a s  u s e d  i n  t h i s  s tu d y  r e f e r s  
t o  a w e l l  w hose  w a t e r  l e v e l  r i s e s  a b o v e  t h e  s u r r o u n d in g  la n d  
s u r f a c e .
^ U . S . ,  D ep a r tm en t  o f  th e  I n t e r i o r ,  W in ter  Garden  
D i s t r i c t  T e x a s ,  1 9 4 8 , p .  2 1 .
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o f  th e  a r e a  was u n d e r l a i n  by  an e x t e n s i v e  u n d e rg r o u n d  l a k e ;  
h o w e v e r ,  l a r g e  s c a l e  d e v e lo p m e n t  o f  t l i e  a r e a ' s  w a t e r  r e s o u r c e s  
w as n o t  b e g u n  u n t i l  t h e  t u r n  o f  t h e  c e n t u r y  w i t h  t h e  i n t r o ­
d u c t i o n  o f  h i g h  p r o f i t  v e g e t a b l e  c r o p s .
The P e r i o d  o f  E x p a n s io n ,  1 9 0 0 -1 9 3 0  
D u r in g  t h e  l a t e  I8OO' s and e a r l y  1 9 0 0 ' s ,  t h e  Bermuda 
o n io n  was in t r o d u c e d  i n t o  S o u th  T e x a s .  E a r l i e r  e f f o r t s  t o  
grow  t h e  v e g e t a b l e  i n  C a l i f o r n i a ,  A labam a, F l o r i d a ,  M i s s i s ­
s i p p i ,  and L o u i s i a n a  had  b e e n  u n s u c c e s s f u l .  A lth o u g h  f i r s t  
p l a n t e d  b y  G eorge  Copp i n  I8 9 6  i n  t h e  v i c i n i t y  o f  C o t u l l a ,  
c o m m e r c ia l  o n i o n  p r o d u c t i o n  d id  n o t  a c t u a l l y  g e t  u n d er  way 
u n t i l  189 8  when T . C. N ye , u s i n g  s e e d  im p o r t e d  from  t h e  C anary  
I s l a n d s ,  g r ew  a s m a l l  a c r e a g e  o f  t h e  v e g e t a b l e  on h i s  farm  
n e a r  C o t u l l a .  The c r o p  was s u b s e q u e n t l y  s h ip p e d  t o  M ilw aukee  
w h ere  i t  a t t r a c t e d  t h e  a t t e n t i o n  o f  a l o c a l  i m p o r t e r ,  a M ajor  
S e e f e l d t ,  who, r e c o g n i z i n g  th e  a g r i c u l t u r a l  p o t e n t i a l  o f  S o u th  
T e x a s ,  moved t o  t h e  C o t u l l a  a r e a  and p r o v i d e d  t h e  im p e tu s
f o r  w hat was t o  becom e one o f  S o u th  T e x a s '  m o s t  l u c r a t i v e
7
a g r i c u l t u r a l  v e n t u r e s .
A lth o u g h  i n i t i a l l y  c e n t e r e d  arou n d  C o t u l l a ,  o n io n  
g r o w in g  r a p i d l y  s p r e a d  t o  o t h e r  p a r t s  o f  S o u th  T e x a s .  P r o f i t s  
r e a l i z e d  on  t h e  c r o p  w ere  p h en o m e n a l .  I t  was c l a im e d  t h a t  
N ye, who l a t e r  moved t o  th e  L aredo  eorea, f r e q u e n t l y  n e t t e d
^ T a y lo r ,  " H i s t o r i c a l  N o te ,"  p .  3 k .
41
o v e r  $ 1 ,0 0 0  p e r  a c r e  on h i s  o n io n  c r o p .  To e s t a b l i s h e d  
f a r m e r s ,  l o n g  a c c u sto m e d  t o  p r o f i t s  o f  t e n  t o  f i f t e e n  d o l l a r s  
p e r  a c r e  from  c o t t o n ,  t h i s  new c r o p  a p p e a r e d  t o  b e  a g od -
g
s e n d .  Land s p e c u l a t o r s  and men o f  v i s i o n  saw  t h a t  a l l  th e
i n g r e d i e n t s  n e c e s s a r y  f o r  a  s u c c e s s f u l  i r r i g a t e d  fa r m in g
a r e a  w ere  p r e s e n t .  The r e g i o n  was b e c o m in g  known f o r  i t s
f e r t i l e  s o i l ,  m i ld  c l i m a t e ,  and a b u n d an ce  o f  p u re  w a t e r .
Add t o  t h i s  a p r o v e n  c ro p  w i t h  a p o t e n t i a l  f o r  enormous
p r o f i t s ,  and t h e  s t a g e  was s e t  f o r  th e  b e g i n n i n g  o f  a s e r i e s
o f  some o f  t h e  g r e a t e s t  la n d  c o l o n i z a t i o n  sch em es  i n  S o u th
T ex a s  h i s t o r y .
One o f  t h e  e a r l i e s t  c o l o n i z a t i o n  a t t e m p t s  b e g a n  i n
1 90 1  when C o l .  J .  S .  T a y lo r  p u r c h a s e d  3 » 500  a c r e s  o f  la n d
a lo n g  t h e  N u e c e s  R iv e r  i n  Dimmit C o u n ty .  C o l .  T a y lo r  b u i l t
a dam a c r o s s  t h e  N u eces  ( P l a t e  5 ) ,  p l a t t e d  h i s  la n d ,  and
9
o f f e r e d  t r a c t s  f o r  s a l e  t o  th e  p u b l i c .  T a y l o r ' s  r e l a t i v e l y  
s u c c e s s f u l  v e n t u r e , a l t h o u g h  n o t  s o  w e l l  a d v e r t i s e d  as some 
o f  th e  l a t e r  l a n d  d e v e lo p m e n t  s c h e m e s ,  marked t h e  b e g in n in g  
o f  a p e r i o d  o f  econ om ic  p r o s p e r i t y  i n  t h e  W in ter  Garden 
r e g i o n  t h a t  w as t o  c o n t i n u e  th r o u g h  t h e  1 9 2 0 ' s .
E a r l y  s e t t l e r s  w ere  c o n t i n u a l l y  p la g u e d  w i t h  th e  
p r o b le m  o f  g e t t i n g  t h e i r  c r o p s  t o  m a r k e t .  D u r in g  t h e  f i r s t  
d e c a d e  o f  t h e  t w e n t i e t h  c e n t u r y ,  c r o p s  h a r v e s t e d  i n  th e  
C a r r iz o  S p r i n g s - N u e c e s  R iv e r  a r e a  w ere  h a u le d  o v e r la n d  by
g
H. L .  P r e s t o n ,  "The B i t t e r  O nion  War," H a r p e r '3  
W e e k ly , June 1 1 , I 9 1 0 ,  p .  3 4 .
^ C r y s t a l  S a s s e  W i l l i a m s ,  "A H i s t o r y  o f  Dimmit C ou n ty ,  
T exas"  ( U n p u b l i s h e d  M.A. t h e s i s ,  S u l  R o ss  C o l l e g e ,  1 9 5 9 ) ,  p .  82
4 2
P l a t e  5 - - A  p o r t i o n  o f  th e  Bermuda dam 
and i t s  s p i l l w a y .  (The o r i g i n a l  dam, c o n s t r u c t e d  
o f  r o c k s  and l o g s ,  h a s  s i n c e  b e e n  r e i n f o r c e d  and  
c o n c r e t e  p l a t e d . )
P l a t e  6 --W agons lo a d e d  w i t h  o n i o n s  i n  
p r e p a r a t i o n  f o r  t h e  t r i p  t o  C o t u l l a  (n e a r  
A s h e r to n  c .  1 9 0 0 ) .  (P h o to g r a p h  c o u r t e s y  o f  
G ranger A n d e r s o n . )
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wagon t o  p o i n t s  o n  t h e  I n t e r n a t i o n a l  & G reat N o r th e r n  R a i l ­
r o a d  w h ic h  e x te n d e d  from San A n to n io  s o u t h w e s t  th ro u g h  
C o t u l l a  t o  L aredo  ( P l a t e  6 ) .  T r a v e l  w as s lo w ,  t h e  su n  h o t ,  
and f r e q u e n t l y  much o f  t h e  p r o d u c e  w as u n s a l a b l e  b y  th e  t im e  
i t  r e a c h e d  th e  r a i l  s i d i n g s  a t  C o t u l l a .
The n eed  f o r  t r a n s p o r t a t i o n  w as p a r t i a l l y  f u l f i l l e d  
w i t h  th e  com ing o f  th e  r a i l r o a d s .  Once r a i l  c o n s t r u c t i o n  
b e g a n ,  to w n s  sp ra n g  up a l m o s t  o v e r n i g h t ,  and t h e r e  was a  
r a p i d  i n f l u x  o f  p e o p le  i n t o  t h e  a r e a .  The e a r l i e s t  r a i l r o a d  
d e v e lo p m e n t  b e g a n  i n  t h e  n o r t h  d u r in g  th e  I 8 8 O 's  w i t h  t h e  
c o n s t r u c t i o n  o f  t h e  G a l v e s t o n ,  H a r r i s b u r g ,  & San A n to n io  
b e tw e e n  San  A n to n io  and D e l  R i o .  A sp u r  was c o m p le te d  from  
S p o f f o r d  J u n c t i o n  o f  t h e  G a l v e s t o n ,  H e irr isb u rg , & San  
A n to n io  s o u t h  t o  E a g le  P a s s  i n  I 8 8 3 .  Today t h e s e  t r a c k s  
a r e  a  p a r t  o f  th e  S o u th e r n  P a c i f i c  R a i l r o a d  s y s t e m .
I n  1909 th e  C r y s t a l  C i t y  & U v a ld e  R a i l r o a d  was com­
p l e t e d  b e t w e e n  U v a ld e  and t h e  new tow n o f  C r y s t a l  C i t y .  
S u b s e q u e n t  b r a n c h e s  o f  t h i s  l i n e  c o n n e c t e d  C r y s t a l  C i t y  
w i t h  C a r r iz o  S p r in g s  ( I 9 I I )  and  w i t h  G a rd en d a le  on  t h e  
I n t e r n a t i o n a l  & G reat  N o r t h e r n  R a i l r o a d  ( 1 9 1 2 ) .  Today b o t h  
t h e  o l d  San A n to n io ,  U v a ld e ,  & G u l f  and th e  I n t e r n a t i o n a l  & 
G reat N o r t h e r n  R a i l r o a d  a r e  a  p a r t  o f  th e  M is s o u r i  P a c i f i c  
s y s t e m .  Thp y e a r  1909  a l s o  saw  th e  c o m p le t io n  o f  t h e  A sh e r ­
t o n  & G u l f  R a i l r o a d  b e tw e e n  A s h e r t o n  and A r t e s i a  W e l ls  on
^ ^ P e r so n a l  i n t e r v i e w  w i t h  G rover  C. J a c k s o n ,  r e t i r e d  
A t t o r n e y  a t  Law, C r y s t a l  C i t y ,  T e x a s ,  O ctober  3 , I 9 6 8 .
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t h e  I n t e r n a t i o n a l  & G rea t  N o r th e r n  R a i l r o a d . T h e s e  t r a c k s ,  
t h e  l i f e l i n e  o f  C a t a r in a  and A s h e r to n ,  w ere  aban doned  d u r in g  
t h e  l a t e  1 9 5 0 ' s .
W ith  a c c e s s  t o  o u t s i d e  m a rk e ts  a s s u r e d ,  s e t t l e m e n t  
o f  t h e  a r e a  p r o c e e d e d  a t  an e v e r - i n c r e a s i n g  r a t e .  R a n c h e r s ,  
s e n s i n g  tr e m en d o u s  p r o f i t s ,  b eg a n  b r e a k in g  up t h e i r  h o l d i n g s  
i n t o  s m a l l e r  t r a c t s  and s e l l i n g  them t o  e a g e r  n o r t h e r n  c o l o ­
n i s t s .  The S e v e n  D, C r o s s  S ,  and C a t a r in a  r a n c h e s  i n  Z a v a la  
and Dimmit c o u n t i e s  w ere  among some o f  t h e  l a r g e r  r a n c h e s  
s o  d i v i d e d .
The y e a r s  b e tw e e n  1900  and 1910  saw  t h e  e s t a b l i s h m e n t  
o f  Bermuda, A s h e r t o n ,  C r y s t a l  C i t y ,  La P r y o r ,  and B ig  W e l l s .  
B etw een  1910  and 1920  t h e  s e t t l e m e n t s  o f  W in ter  Haven, V a l l e y  
W e l l s ,  D e n t o n i o ,  B ru n d a g e , and Palm w ere  f o u n d e d .  D uring  t h e  
1 9 2 0 * s  t h e  m o s t  n o t a b l e  fa rm in g  d e v e lo p m e n t  was t h a t  c e n t e r e d  
arou n d  C a t a r i n a .
The name "W inter  G arden", t o d a y  g e n e r a l l y  a s s o c i a t e d  
w i t h  t h a t  p o r t i o n  o f  t h e  G u l f  C o a s t a l  P l a i n  l y i n g  w e s t  o f  a 
l i n e  from  San  A n to n io  t o  L a re d o ,  was i n i t i a l l y  c o n f i n e d  t o  a 
much s m a l l e r  a r e a  o f  s o u t h w e s t  T e x a s .  I n  I 9 0 8  M ajor A lex a n d e r  
B o y n to n  e s t a b l i s h e d  t h e  W in ter  Garden R anch . Land d e v e lo p e r s  
and l o c a l  c i t i z e n s  l a t e r  u s e d  th e  name o f  t h i s  7 ,0 0 0  a c r e  
fa r m in g  d e v e lo p m e n t ,  l o c a t e d  b e tw e e n  t h e  N u e c e s  R iv e r  and
U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  B ureau  o f  S o i l s ,  
R e c o n n o i s s a n c e  S o i l  S u r v e y  o f  S o u th w e s t  T e x a s , by  A rthur E. 
K ocher and p a r t y ,  A dvance S h e e t s - F i e l d  O p e r a t io n s  o f  t h e  
Bureau o f  S o i l s ,  I 9 I I  (W ash in gton : D. C. :  G overnm ent
P r i n t i n g  O f f i c e ,  1 9 1 2 ) ,  p .  l 4 .
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E s p a n t o s a  Lake i n  Dim m it C o u n ty ,  i n  t h e i r  e f f o r t s  t o  prom ote
12t h e  d e v e lo p m e n t  o f  a d j a c e n t  a r e a s .
About 1919 c i t i z e n s  fro m  A s h e r to n ,  B ig  V e i l s ,  C r y s t a l
C i t y ,  and C a r r iz o  S p r in g s  fo rm ed  th e  W in ter  G arden Chamber
o f  Commerce. The r e g i o n  i n i t i a l l y  d e s i g n a t e d  a s  t h e  W in ter
G arden  b y  t h i s  group i n c l u d e d  t h e s e  f o u r  to w n s  and t h e i r
13a d j a c e n t  a r e a s .  U l t i m a t e l y  t h e  W in ter  G arden Chamber o f  
Commerce expand ed  i t s  o r i g i n a l  b o u n d a r ie s  t o  i n c l u d e  a l l  o f  
D im m it , Z a v a la ,  and M a v er ick  c o u n t i e s ,  and t h e  f o u r t h  p r e ­
c i n c t  o f  F r i o  County ( F ig u r e  9 )»^^ V ig o r o u s  a c t i o n  b y  t h i s  
g r o u p ,  a s  w e l l  a s  b y  l o c a l  cham bers o f  com m erce and a r ea  
l a n d  d e v e l o p e r s ,  made th e  name "W inter  Garden" synonym ous  
w i t h  p r o s p e r i t y .  L i t e r a t u r e  p u b l i s h e d  by t h e s e  g r o u p s  d e s ­
c r i b i n g  th e  a r e a ' s  m i l d ,  su n n y  c l i m a t e ,  f e r t i l e  s o i l s ,  and  
f l o w i n g  w a te r  w e l l s ,  p r o m is e d  p r o s p e c t i v e  s e t t l e r s  an  a lm o s t  
E d e n - l i k e  e x i s t e n c e .
12G rover C. J a c k s o n ,  p e r s o n a l  i n t e r v i e w .
^^M id-C entury E d i t i o n ,  The Z a v a la  C oun ty  S e n t i n e l , 
N ovem ber 1 , 1 9 5 7 , p p .  1 and 4 ; and p e r s o n a l  i n t e r v i e w s  w i t h  
F . W. P u l l i a m ,  form er  M anager, Z a v a la -D im m it  C o u n t i e s  W ater  
Im provem en t D i s t r i c t  N o. 1 , C r y s t a l  C i t y ,  T e x a s ,  June 3 ,
1 9 6 8 ,  and B . E . P i c k e t t ,  M . D . , C a r r i z o  S p r i n g s ,  T e x a s ,  
F e b r u a r y  6 ,  1 9 6 9 .
l 4C a t a r in a  Chamber o f  Commerce, C a t a r i n a  i n  th e  
H e a r t  o f  t h e  W in ter  Garden D i s t r i c t  o f  S o u t h w e s t  T ex a s  
( C a t a r i n a ,  T ex a s :  C a t a r in a  Chamber o f  Commerce, n . d . ) ,
p .  1 2 .
^^For exam ple s e e  I b i d . , and The W in te r  Garden R an ch , 
O r i g i n a l l y  P a r t  o f  t h e  Famous " C ross  S'  ̂ D im m it C o u n ty . T exas  
(S a n  A n to n io :  San A n to n io  P r i n t i n g  Company, I9 IO  [ ? ] ) .
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ONE INCH EQUALS APPROXIMATELY 2 1 4  MILES
■  LAREDO
Fig. 9 * AS DEFINED BY THE WINTER GARDEN CHAMBER OF COMMERCE
47
D u r in g  t h e  e a r l y  y e a r s  o f  t h e  t w e n t i e t h  c e n t u r y ,  t h e  
a r e a ' s  p o p u l a t i o n  grew  r a p i d l y  a s  p e o p l e  came from  a l l  o v e r  
t h e  U n i t e d  S t a t e s  t o  make t h e i r  homes an d  f o r t u n e s  i n  th e  
W in ter  G arden . A lth o u g h  m ost o f  t h e  new c o l o n i s t s  w ere  
A m erica n s ,  t h e  g r e a t e s t  i n c r e a s e  i n  p o p u l a t i o n  o c c u r r e d  
among t h o s e  w i t h  S p a n is h  surnam es (T a b le  5 ) .  Numerous jo b  
o p p o r t u n i t i e s  i n  an  e x p a n d in g  a g r i c u l t u r a l  econom y, p o l i t ­
i c a l  d i s t u r b a n c e s  i n  M e x ic o ,  and th e  a lm o s t  t o t a l  l a c k  o f  
im m ig r a t io n  c o n t r o l  w ere  a l l  c o n t r i b u t i n g  f a c t o r s  i n  t h e  
movement o f  M ex ica n  c i t i z e n s  a c r o s s  t h e  R io  G rande. T h e se  
M exican  n a t i o n a l s  form ed  t h e  a r e a ' s  l a b o r i n g  c l a s s .  Labor  
w as abundant and w a g e s ,  r a n g in g  from f i f t y  c e n t s  t o  a  d o l l a r  
p e r  d a y , a l t h o u g h  e x t r e m e ly  lo w  by  U n i t e d  S t a t e s  s t a n d a r d s ,  
w ere  h ig h e r  th a n  c o u ld  b e  e x p e c t e d  i n  M ex ic o  f o r  s i m i l a r  
w ork.^^
P r i o r  t o  th e  eco n o m ic  d e p r e s s i o n  o f  th e  1 9 3 0 ' s ,
Z a v a la  and Dim m it c o u n t i e s  w ere  th e  m a jo r  w i n t e r  v e g e t a b l e  
p r o d u c in g  c o u n t i e s  i n  s o u t h w e s t  T exas (T a b le  6 ) .  D u rin g  t h i s  
p e r i o d  Dimmit C o u n ty , a l t h o u g h  n o t e d  f o r  i t s  o n io n  and s p i n a c h  
p r o d u c t io n ,  was a s u b s t a n t i a l  p r o d u c e r  o f  ca b b a g e  and l e t t u c e  
(A p p en d ix  I I I ) .  Z a v a la  County p r o d u ce d  s i z a b l e  q u a n t i t i e s  
o f  o n i o n s ,  b u t  was m ost fam ous f o r  i t s  s p i n a c h .  S p in a c h  
became s u c h  a p o p u la r  and p r o f i t a b l e  v e g e t a b l e  c ro p  t h a t  
C r y s t a l  C i t y  i n  1937  e r e c t e d  a s t a t u e  i n  hon or  o f  P op eye  
and p r o c la im e d  i t s e l f  " th e  S p in a c h  C a p i t a l  o f  t h e  W orld " .
G rover  C. J a c k s o n ,  p e r s o n a l  i n t e r v i e w .
TABLE 5
POPULATION GROWTH OF WINTER GARDEN 
AHEA COUNTIES, I86O-I96O*
County Dimmit Frio la Salle Maverick Uvalde Zavala
1860 — 42 —— 726 776 26
I87O 109 309 69 2,951 851 133
1880 665 2,130 789 2,967 2 ,541 410
1890 1 ,049 3,112 2,139 3 .698 3 .8 0 4 1.097
1900 1,106 4 ,2 0 0 2,303 4,066 4 ,6 4 7 792
1910 3 ,4 6 0 8 ,8 9 5 4,747 5.151 11,233 1 ,889
1920 5,296 9.296 4,821 7 .418 10,769 3 .108
























1940 8 ,542 9 .207 8,003 10,071 13.246 11,603
1950 10,654 10,357 7 .485 12,292 16,015 11,201
i960 10,095 10.112 5.972 14,508 1 6 ,814 12,696
^Source; U.S. Department of the Interior, Census Office, Report on Population of the IMlted States at the Eleventh Census; 1890. Part 1 ; and Twelfth Census of the United States. 190 0: Pormlatimn.Part 1 ; and U.S. Department of Commerce, Bureau of the Census, Thirteenth Census of the United States; 
1910. Vol. Ill, Population; Fifteenth Census of the United States : 1930. Vol. Ill, Population; SixteenthCensus of the United States. 194 0 : Population. Vol. II. Characteristics of the Population, pt. 6̂
Pennsylvania-Texas; and Eighteenth Decennial Census of the United States Census of Population; 1960.Vol. I, Characteristics of the Population, pt. A4. Texas.
I’Retums not available.
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A ll V eg etab le s Ezoept 
I r i s h  and Sweet
P o ta to e s  ( in  . .
a o re s ) 1909 235 330 655 79 23 31
V alue a l l  v e g e ta -  .  _ ___
b le  c rops (#) 1909 39,399 33,917 128,399 13,990 1,708 7,458
V eg e tab le s  H arvested  
f o r  S a le  (e so ep t 
I r i s h  and sw eet 
p o ta to e s )
V alue (1) 19W 1 ,4 3 4 ,8 1 7 633,193 109,529 1 ,48 9 ,8 0 8 139,231 1 , 031,194
1939 304,461 32,566 32,399 753,322 3,472 607,343
1929 655,053 61,580 73,677 227,946 27,801 1 , 150,833
1919 0 o 0 0 0
A ores 19W 9,867 11,571 2,191 13,351 1,467 14,378




2 ,2 5 5
2 ,3 7 9
762






I n d iv id u a l  crop 
ac re ag e s
B eets 19W 0 0 0 c 0 0
1939 32 0 0 6 0 b
1929 6 0 0 0 0 21
1919 0 0 0 0 0 0
B ro o o o ll 1 9 # c 0 c c 0 0
1939 0 0 0 0 0 0
1929 0 0 0 0 0 0
1919 0 0 0 c 0 c
















C a rro ts 1 9 # 0 0 0 0 0 0
1939 398 0 0 13 0 136
1929 39 5 0 40 0 35
1919 0 0 6 0 0 0
C a u lif lo w er 1 9 # 0 0 0 0 0 0
1939 11 28 0 92 0 0
1929 0 0 0 0 0 0
1919 0 0 0 0 0 0























1939 1,082 0 168 217 0 430
1929 3 ,157 133 # 3 598 19 2,251
1919 1 ,659 353 183 52 0 474
S pinach 1 9 # 0 0 0 0 0 0
1939 6 # 107 405 5,085 0 7,304
1929 1 ,606 93 750 626 312 8,226
1919 177 0 26 0 0 23
_  ^ ,  " S ^ o e i  U .S. DepmrWent o f  th e  I n t e r io r ,  Census O ff io e ,  T w e lfth  Census o f  the  
U n ite d  States._1900» A g r io n ltu re .  P e rt I I ,  Crops and I r r ig a t io n ;  and U.S. Department o f 
Comneroe, Bureau o f  toe  Census. T h ir te e n th  Census o f  th e  U n ited  S ta te s : 1910. V o l.  V I I ,
i th  C ens
V o l.  I I ,  S ta te  E e n o rts . p t ,  2 , th e  Sout ___________________________________________
, S ta te ^ R e g o r^ . p t ,  5, S ta t ls t lo s  f o r  C oun ties ; and U .S. Census
^Less than  one (1 ) a o re . 
ORot a v a ila b le .
5 0
The eco n o m ic  boom c r e a t e d  b y  t h e  h ig h  p r o f i t  v e g e ­
t a b l e  c r o p s  w as n o t  l i m i t e d  t o  t h e  D im m it-Z a v a la  C oun ty  a r e a .  
I n  La S a l l e  C o u n ty , C o t u l l a ,  E n c i n a l  a n d , to  a l e s s e r  d e g r e e ,  
F o w le r t o n  and L os  A n g e le s  w e r e  n o t a b l e  p r o d u c e r s .  I n  F r i o  
C ounty v e g e t a b l e  p r o d u c t i o n  f l o u r i s h e d  around P e a r s a l l ,
D erb y , a n d  D i l l e y - - a l l  s t o p s  on  t h e  I n t e r n a t i o n a l  & G r e a t  
N o r th e r n  R a i l r o a d .  A lth o u g h  n e v e r  as p r o d u c t i v e  a s  Dimmit  
o r  Z a v a la  C o u n ty ,  t h e  E a g le  P a s s  and l a t e r  t h e  Quemado 
V a l l e y  a r e a s  o f  M a v e r ic k  C o u n ty , u t i l i z i n g  w a te r  from  t h e  
R io  G rande, w e r e  m ajor  w i n t e r  v e g e t a b l e  p r o d u c e r s  d u r in g  th e  
e a r l y  y e a r s  o f  t h e  t w e n t i e t h  c e n t u r y .
V e g e t a b l e  fa r m in g  becam e a p r o m in e n t  a c t i v i t y  arou n d  
t h e  town o f  U v a ld e  and a lo n g  t h e  L eon a  R iv e r  s o u t h  and e a s t  
o f  th e  c i t y .  T h ere  w a s ,  h o w e v e r ,  l i t t l e  e x t e r n a l  movement  
o f  v e g e t a b l e s  from  U v a ld e  C ou n ty  a s  m o st  o f  t h e  p r o d u c e  was  
consum ed l o c a l l y .  R a i l c a r  s h ip m e n ts  o f  v e g e t a b l e s  from  t h e  
c o u n t y  p r i o r  t o  W orld War I I  r e f l e c t  f o r  t h e  m ost p a r t  p r o ­
d u ce  grown o n  a  900  a c r e  s p i n a c h  farm  s o u t h  o f  U v a ld e  o n  t h e  
Leona R iv e r  ( c .  1 9 2 8 ) and a  3 ,0 0 0  a c r e  fa r m in g  o p e r a t i o n  
n e a r  B a t e s v i l l e  ( c .  1 9 3 6 ) .^ ^
The v a s t  m a j o r i t y  o f  t h e  v e g e t a b l e  c r o p s  moved o u t  
o f  t h e  a r e a  b y  r a i l  a s  s h ip m e n t s  t e n d e d  tow ard  t h e  l a r g e r  
more d i s t a n t  c i t i e s  o f  t h e  M id-W est and t h e  N o r t h e a s t .
17 P e r s o n a l  i n t e r v i e w  w i t h  G eo rg e  C. J o l l e y ,  r e t i r e d  
v e g e t a b l e  fa r m e r - f a r m  im p le m e n ts  d e a l e r ,  U v a ld e ,  T e x a s ,  
Sep tem b er  2 9 , 1 9 6 8 .
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A lth o u g h  t r u c k  t r a n s p o r t a t i o n  was a v a i l a b l e  i n  t h e  a r e a
d u r in g  t h e  1 9 2 0 ' s  and 1 9 3 0 ' s ,  th e  l a c k  o f  an a d e q u a t e  ro a d
s y s t e m ,  com b in ed  w i t h  t h e  r e l a t i v e l y  lo w  p r i c e s  p a i d  a t  t h e
s h o r t  h a u l  m ark et  t e r m i n a l s ,  te n d e d  t o  m in im iz e  t h i s  form
l 8o f  t r a n s p o r t a t i o n .
D u r in g  t h e  boom e r a  ( 1905 - 1 9 3 2 ) many v e g e t a b l e
fa r m e r s  e x p e r i e n c e d  p r o s p e r i t y .  Many faurming v e n t u r e s  w e r e ,
h o w e v e r ,  u n s u c c e s s f u l .  Numerous f a c t o r s  a c c o u n t  f o r  t h e s e
f a i l u r e s ,  and among t h e  more p r o m in en t  was t h e  d i f f i c u l t y  o f
p r o f i t a b l y  m a r k e t in g  t h e  c r o p .  D u r in g  t h i s  p e r i o d  C a l i f o r n i a
and t h e  Lower R io  G rande V a l l e y  p r o v id e d  t h e  m ain  s o u r c e  o f
c o m p e t i t i o n  f o r  t h e  W in te r  Garden v e g e t a b l e  p r o d u c e r s .  I n
a d d i t i o n ,  t h e  a r e a  was f o r c e d  t o  c o m p e te  w i t h  S p a in  and E gypt
f o r  t h e  e a s t e r n  s e a b o a r d  o n io n  m ark et, and w i t h  V i r g i n i a
19and S o u th  C a r o l i n a  f o r  th e  e a r l y  s p i n a c h  m a r k e t .
P r i o r  t o  t h e  D e p r e s s i o n  s e v e r a l  v e g e t a b l e  g r o w er s  
a s s o c i a t i o n s  w ere  fo r m e d ,  b o t h  l o c a l l y  and r e g i o n a l l y ,  i n  
an  a t t e m p t  t o  g a i n  som e m easure  o f  p r i c e  s t a b i l i t y .  A l l  
w ere  u n s u c c e s s f u l .  P o o r  management and th e  l a c k  o f  c o ­
o p e r a t i o n  among g r o w e r s  w ere im p o r ta n t  c o n t r i b u t i n g  f a c t o r s  
t o  t h e  f a i l u r e  o f  t h e s e  e a r l y  c o - o p e r a t i v e  v e n t u r e s .  G rowers
•1 O
P e r s o n a l  i n t e r v i e w  w i t h  A, F .  C h i l d r e s s ,  r e t i r e d  
o w n er , C&M P r o d u ce  Company, U v a ld e .  T e x a s ,  S ep tem b e r  2 6 ,
1 9 6 8 .
19 S o u t h w e s t e r n  B e l l  T e lep h o n e  Company, G e n e r a l  
C om m ercia l E n g i n e e r i n g  D ep a r tm en t ,  Economic S u r v e y  o f  
T ex a s  ( S t .  L o u i s  : S o u t h w e s t e r n  B e l l  T e le p h o n e  Company,
1 9 2 8 ) ,  p .  1 5 2 .
5 2
c o n te n d e d  t h a t  t h e  c o m m is s io n  m e r c h a n ts  and t h e  R e t a i l
G ro cers  A s s o c i a t i o n  w ere  r e s p o n s i b l e  f o r  m ost o f  t h e i r
20m a r k e t in g  p r o b le m s .
By 1 9 2 0  d e c l i n i n g  w a te r  l e v e l s  i n  w e l l s ,  v e g e t a b l e  
d i s e a s e s ,  and an a l k a l i  p ro b lem  on  t h e  a r e a ' s  h e a v i e r  c l a y  
s o i l s  had c o n t r i b u t e d  i n  l a r g e  p a r t  t o  th e  d e c l i n e  o f  A sh er ­
t o n  a s  a m a jo r  v e g e t a b l e  p r o d u c e r .  D e n to n io  n e v e r  fo u n d  an  
a d e q u a te  w a t e r  s u p p ly .  The D e p r e s s i o n  b r o u g h t  b a n k r u p tc y
t o  m ost o f  C a t a r i n a ' s  s e t t l e r s  b e f o r e  th e  tow n r e a l l y  had
2Xa  ch an ce  t o  becom e f i r m l y  e s t a b l i s h e d  ( P l a t e s  7 and 8 ) .
I n  g e n e r a l ,  th e  f a i l u r e  o f  many i n d i v i d u a l  fa rm ers  
and s e t t l e m e n t s  was due t o  a g r i c u l t u r a l  i n e x p e r i e n c e  a n d /o r  
l a c k  o f  c a p i t a l .  Many o f  th e  fa r m e r s  came fro m  t h e  G reat  
P l a i n s  or from  t h e  e a s t e r n  U n i t e d  S t a t e s  and w ere  n o t  f a m i l ­
i a r  w i t h  i r r i g a t i o n  fa r m in g  and i t s  a s s o c i a t e d  p r o b le m s .  A 
number o f  th e  e a r l y  v e g e t a b l e  g r o w e r s  w ere  n o t  e v e n  fa r m e rs  
b y  b a c k g r o u n d . The f i r s t  fe w  y e a r s  w ere  n a t u r a l l y  q u i t e  
d i f f i c u l t .  L a r g e  d e b t s  w ere  i n c u r r e d  due t o  t h e  e x p e n s e s  
i n v o l v e d  i n  d r i l l i n g  d eep  w a te r  w e l l s ,  i n  c l e a r i n g  lemd f o r  
c u l t i v a t i o n ,  and i n  e s t a b l i s h i n g  p r o f i t a b l e  m a r k e t in g  t i e s .  
F r o s t s ,  u n t i m e l y  r a i n s ,  and t h e  l a c k  o f  e x p e r i e n c e  i n  g r o w in g  
t h e  h i g h l y  s e n s i t i v e  v e g e t a b l e  c r o p s  c a u s e d  num erous c ro p  
f a i l u r e s . Many s e t t l e r s  had p a i d  su c h  h ig h  p r i c e s  f o r  la n d
20 P. W. P u l l i a m ,  p e r s o n a l  i n t e r v i e w .
21P e r s o n a l  i n t e r v i e w  w i t h  G ranger A n d erso n ,  a g e n t ,
New York L i f e  I n s u r a n c e  Company, C r y s t a l  C i t y ,  T e x a s ,  O ctob er  
1 0 ,  1 9 6 8 .
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P l a t e  7 - - C a t a r i n a  s t r e e t  s c e n e ,  1 9 6 8 . 
Palm t r e e s ,  a few  o f  w h ich  may s t i l l  be  s e e n ,  
o n ce  l i n e d  th e  to w n 's  main s t r e e t .
m m
maBS
P l a t e  8 - - T h i s  h o t e l ,  b u i l t  b y  C a ta r in a  
la n d  d e v e l o p e r s ,  was i n i t i a l l y  u s e d  t o  hou se  
p r o s p e c t i v e  b u y e r s .  Today o n ly  th e  h o t e l ' s  c a f e  
i s  o p e r a t i v e .
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t h a t  m o r tg a g e  p a y m en ts  p r e v e n t e d  th em  from e v e r  g e t t i n g  i t  
i n t o  p r o d u c t i o n .
The P e r io d  S i n c e  1930  
The Econom ic D e p r e s s i o n  o f  t h e  1 9 3 0 ' s  
Due t o  t h e  lo w  farm p r i c e s  o f  th e  D e p r e s s i o n  y e a r s ,  
numerous i n d i v i d u a l s  w ere  u n a b le  t o  m eet th e  m o r tg a g e  p a y ­
m ents on t h e i r  l a n d .  High t a x e s  f r e q u e n t l y  c a u s e d  th e  farm er  
t o  s e l l  h i s  l a n d .  Through d e l i n q u e n t  t a x e s ,  f o r c l o s u r e s ,  
and d e f l a t e d  la n d  p r i c e s ,  v a r i o u s  to w n s ,  c o u n t i e s ,  and  
i n d i v i d u a l s  came t o  c o n t r o l  s i z a b l e  a c r e a g e s .  Much o f  th e
la n d  c l e a r e d  p r i o r  t o  th e  D e p r e s s i o n  was e v e n t u a l l y  r e t u r n e d
22t o  r a n g e  la n d  ( P l a t e  9 ) « A l t h o u g h  many p r o b lem s  w ere
_______
/
P l a t e  9 - - Abandoned v e g e t a b l e  f i e l d  a p p ro x ­
i m a t e l y  f i v e  m i l e s  s o u t h w e s t  o f  C a r r i z o  S p r in g s  
p r e s e n t l y  b e i n g  u s e d  f o r  p a s t u r a g e .  N ote  w e l l  and 
o l d  i r r i g a t i o n  d i t c h  w h ic h  e x t e n d s  from th e  n o r t h ­
e r n  end o f  th e  w e l l  e n c l o s u r e  a c r o s s  th e  lo w e r  o n e -  
h a l f  o f  t h e  p h o to g r a p h .
2 2 G rover  C. J a c k s o n ,  p e r s o n a l  i n t e r v i e w .
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e n c o u n t e r e d ,  lo w  farm  p r i c e s  d u r in g  t h e  D e p r e s s i o n  and l a c k  
o f  e x p e r i e n c e  i n  g ro w in g  v e g e t a b l e  c r o p s  u n d er  i r r i g a t i o n  
w e r e  th e  p r im a r y  f a c t o r s  c o n t r i b u t i n g  t o  t h e  f a i l u r e  o f  many 
i n d i v i d u a l  fa r m e r s  and t h e  d e c l i n e  a n d /o r  f a i l u r e  o f  c e r t a i n  
fa r m in g  s e t t l e m e n t s .
V e g e t a b l e  fa r m s ,  t h e n  a s  now, t e n d e d  t o  b e  l o c a t e d  
a d j a c e n t  t o  a r e a  towns and a lo n g  t h e  N u eces  R i v e r .  Even i n  
t h e  1 9 3 0 ' s ,  fa r m e r s  u s u a l l y  l i v e d  i n  tow n and commuted d a i l y  
t o  t h e i r  f i e l d s .  T r a n s p o r t a t i o n  w as a d e f i n i t e  p r o b le m  a s  
m o st  r o a d s  w ere  u n im p ro v ed . Crop l o s s e s  w ere  h i g h  a s  v e g e ­
t a b l e  fa r m e r s  w ere  f r e q u e n t l y  u n a b l e  t o  g e t  t h e i r  p r o d u c e  t o  
to w n  and t h e  p a c k in g  s h e d s  d u r in g  i n c l e m e n t  w e a t h e r .  D u r in g  
t h e  e a r l y  y e a r s  o f  th e  D e p r e s s i o n ,  i n  an  e f f o r t  t o  h e l p  
a l l e v i a t e  unem ploym ent and t o  im p ro v e  r u r a l  t r a n s p o r t a t i o n ,  
w ork was b e g u n  on  th e  now i n v a l u a b l e  farm t o  m ark et r o a d  
s y s t e m .
The D e p r e s s i o n  o f  t h e  1 9 3 0 ' s  f i n a n c i a l l y  r u i n e d  many 
W in t e r  G arden v e g e t a b l e  fa r m e r s  ; h o w e v e r ,  t h i s  gro u p  a s  a  
w h o le  s u f f e r e d  l e s s  th a n  d id  a r e a  l i v e s t o c k  p r o d u c e r s .  The 
c a t t l e  r a n c h e r s ,  h a v in g  l a r g e  sums o f  money i n v e s t e d  i n  la n d  
an d  c a t t l e ,  w ere  f r e q u e n t l y  u n a b le  t o  f i n d  t h e  c a p i t a l  n e c ­
e s s a r y  t o  p r o v i d e  f o r  t h e  u p k eep  o f  t h e i r  h e r d s .  The a v e r a g e  
v e g e t a b l e  fa rm er  had no su c h  f i x e d  e x p e n s e s .  D u r in g  t h e  
D e p r e s s i o n  many a r e a  v e g e t a b l e  g r o w e r s  t e m p o r a r i ly  c e a s e d  
c o m m e r c ia l  p r o d u c t io n  and g rew  o n l y  enough t o  m eet t h e
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23im m e d ia te  n e e d s  o f  t h e i r  f a m i l i e s .
L o c a l i z a t i o n  o f  th e  V e g e t a b l e  In d u stry -
Many c h a n g e s  h ave  ta k e n  p l a c e  i n  t h e  W in ter  Garden  
v e g e t a b l e  i n d u s t r y  s i n c e  1 9 3 0 . R o l l i n g  t o p o g r a p h y ,  san d y  
s o i l s ,  an d  r e l a t i v e l y  d e e p - l y i n g  a q u i f e r s  h a v e  a lw a y s  l i m i t e d  
v e g e t a b l e  a c r e a g e  i n  F r io  and La S a l l e  c o u n t i e s .  The s m a l l  
v e g e t a b l e  a c r e a g e s  i n  t h e s e  c o u n t i e s  p r e v e n t e d  t h e  grow th  o f  
a n  e f f i c i e n t  m a r k e t in g  s y s te m  s o  n e c e s s a r y  i n  t h e  v e g e t a b l e  
i n d u s t r y .  T h e se  f a c t o r s ,  when co m b in ed  w i t h  th e  f i n a n c i a l  
an d  m a r k e t in g  p r o b le m s  c r e a t e d  b y  t h e  D e p r e s s i o n ,  v i r t u a l l y  
e l i m i n a t e d  t h e  w i n t e r  v e g e t a b l e  i n d u s t r y  i n  t h e s e  c o u n t i e s .
P r i o r  t o  W orld War I I  t h e  l a c k  o f  d e p e n d a b le  w a te r  
s u p p l i e s ,  i n a b i l i t y  t o  o b t a i n  a d e q u a te  f i n a n c i n g  f o r  t h e  h ig h  
c o s t  v e g e t a b l e  c r o p s ,  and t h e  a b s e n c e  o f  a means to  m arket  
t h e  h a r v e s t e d  p r o d u c e  had com bin ed  t o  u n d erm in e  t h e  e s t a b ­
l i s h m e n t  o f  l a r g e  s c a l e  c o m m e rc ia l  v e g e t a b l e  fa r m in g  o p e r a t i o n s  
i n  U v a ld e  C o u n ty .  S u r f a c e  w a te r  w a s ,  w i t h  t h e  e x c e p t i o n  o f  
t h e  L eo n a  R i v e r ,  in a d e q u a t e .  S h a l lo w  w e l l s  y i e l d e d  w a te r  o f  
q u e s t i o n a b l e  q u a l i t y  f o r  v e g e t a b l e  f a r m in g .  The e x i s t e n c e  o f  
t h e  Edwards u n d erg ro u n d  r e s e r v o i r  w as unknown. U v a ld e  County  
h a d  a lw a y s  b e e n  d e p e n d e n t  upon a r e l a t i v e l y  s t a b l e  l i v e s t o c k  
econ om y. F i n a n c i a l  i n s t i t u t i o n s  and m on ied  i n d i v i d u a l s  
r e f u s e d  t o  f i n a n c e  t h e  h i g h l y  s p e c u l a t i v e ,  u n s e c u r e d  v e g e t a b l e
P e r s o n a l  i n t e r v i e w  w i t h  J a ck  B. H ooks, C ou n ty  E n g i­
n e e r ,  Z a v a la  C ounty Road D e p a r tm e n t , C r y s t a l  C i t y , T ex a s ,  
S e p tem b e r  2 1 , 1 9 6 8 .
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c r o p s .  W ith s u c h  l i m i t e d  v e g e t a b l e  a c r e a g e s  i t  w as im p o s -  
s i b l e  f o r  a p a c k in g  s h e d  t o  o p e r a t e  p r o f i t a b l y .
By 19^0 im p rovem ent i n  t h e  c o n d i t i o n s  w h ic h  had p r e ­
v i o u s l y  p la g u e d  th e  v e g e t a b l e  farm er  was e v i d e n t .  The Edwards 
r e s e r v o i r  had b e e n  d i s c o v e r e d  and p r o v e d  t o  b e  an  e x c e l l e n t  
s o u r c e  o f  ch eap , pu re  w a t e r .  F in a n c in g  becam e o b t a i n a b l e  
a s  p r o d u c e  sh ed  o p e r a t o r s  t o  th e  s o u t h  becam e aw are o f  th e  
enorm ous p o t e n t i a l  o f  U v a ld e  C ou n ty . W ith w a te r  and f i n a n c i n g
a v a i l a b l e ,  grow ers  and s h i p p e r s  s o o n  e s t a b l i s h e d  t h e m s e l v e s
2*5i n  t h e  U v a ld e  a r e a .
A lth o u g h  s m a l l  a c r e a g e s  o f  o n io n s  and s p i n a c h  had  
b e e n  grow n a lo n g  th e  R io  Girande n e a r  E a g le  P a s s  s i n c e  th e  
t u r n  o f  t h e  c e n t u r y ,  i t  w as n o t  u n t i l  1 9 3 1 , w i t h  th e  o p e n in g  
o f  th e  Quemado V a l l e y  a r e a  n o r t h  o f  E a g le  P a s s ,  t h a t  M a v er ick  
C oun ty  g a in e d  r e a l  p r o m in en ce  a s  a w i n t e r  v e g e t a b l e  p r o d u c e r .
A v a r i e t y  o f  c r o p s  was grow n d u r in g  th e  l a t e  1930  ' s  and e a r l y  
1 9 4 0 ' s ; h o w ev er , s p in a c h ,  and t o  a l e s s e r  d e g r e e  o n i o n s , c o n ­
t i n u e d  t o  d o m in a te  th e  v e g e t a b l e  a c r e a g e .  R a i l  s h ip m e n t s  o f  
v e g e t a b l e s  from M aver ick  C oun ty  i n c r e a s e d  from  552  c a r s  i n  
1931  t o  a peak o f  2 ,2 4 8  c a r s  i n  1 9 4 2 .
L arge  s c a l e  v e g e t a b l e  fa r m in g  was a p r o f i t a b l e  b u t  
s h o r t - l i v e d  e n t e r p r i s e  i n  M a v er ick  C o u n ty . Cheap s u r f a c e  
w a te r  o f  q u e s t i o n a b l e  q u a l i t y  ( s a l t  c o n t e n t  r a n g e s  from  6OO 
t o  1 , 8 0 0  p a r t s  p e r  m i l l i o n  d u r in g  th e  c o u r s e  o f  a y e a r ) ,
2 4 G eorge C. J o l l e y ,  p e r s o n a l  i n t e r v i e w .
25 A. F. C h i l d r e s s ,  p e r s o n a l  i n t e r v i e w .
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i n e x p e r i e n c e d  i r r i g a t i o n  f a r m e r s ,  and p o o r  d r a in a g e  com b in ed  
t o  p r o d u c e  a  h ig h  w a t e r  t a b l e  w i t h  i t s  a t t e n d a n t  s a l t  p r o b ­
le m s .  S o i l  s a l i n i t y  f o r c e d  th e  rem o v a l o f  s i z a b l e  a c r e a g e s  
from  c u l t i v a t i o n  d u r in g  t h e  e a r l y  p o s tw a r  y e a r s .
D u r in g  t h e  d r o u g h t  o f  th e  1 9 5 0 ' s ,  a r e a  r a n c h e r s ,  
u n a b le  t o  f i n d  f o r a g e  f o r  t h e i r  c a t t l e ,  b o u g h t  up many 
abandoned  and some s t i l l  o p e r a t i v e  v e g e t a b l e  fa rm s and p l a n t e d  
them  i n  g r a s s e s .
A m easu re  o f  p r o s p e r i t y  r e t u r n e d  t o  th e  D im m it-Z a v a la  
C oun ty  a r e a  w i t h  th e  a d v e n t  o f  World War IX . A c r e a g e s  
i n c r e a s e d  a s  th e  demand f o r  v e g e t a b l e s ,  b o t h  f r e s h  and p r o c ­
e s s e d ,  i n t e n s i f i e d .  A lth o u g h  s p in a c h  and o n io n s  w e r e  t h e  
p r im a r y  c r o p s  grow n d u r in g  t h e  w ar, a w id e  v a r i e t y  o f  v e g e ­
t a b l e s  was p r o d u c e d .  Most o f  th e  v e g e t a b l e s  w ere s o l d  f r e s h
m ark et ; h o w e v e r ,  many o f  t h e  s m a l le r  fa r m e r s  grew  p r o d u c e
27e x c l u s i v e l y  f o r  a l o c a l  c a n n e r y .
I n  1 9 4 6 , a f t e r  s e v e r a l  y e a r s  o f  r e s e a r c h ,  a b r a n c h  o f
28C a l i f o r n i a  P a c k in g  C o r p o r a t io n  ( h e r e a f t e r  r e f e r r e d  t o  a s  
D e l  M onte) was e s t a b l i s h e d  i n  C r y s t a l  C i t y  ( P l a t e  1 0 ) .
P e r s o n a l  i n t e r v i e w  w it h  W ilb ur  E . B oh m fa lk , Work 
U n it  C o n s e r v a t i o n i s t ,  U .S .  D epartm ent o f  A g r i c u l t u r e ,  S o i l  
C o n s e r v a t i o n  S e r v i c e ,  E a g le  P a s s ,  T e x a s ,  O c to b e r  7 , I 9 6 8 .
27P e r s o n a l  i n t e r v i e w s  w ith  James R. P i p e s ,  P o s t m a s t e r ,  
C r y s t a l  C i t y ,  T e x a s ,  S ep tem b er  2 2 , 1 9 6 8 , and W i l l ia m  F. 
S m ith e r ,  a g e n t ,  SAS I n s u r a n c e  A gency, C r y s t a l  C i t y ,  T e x a s ,  
Sep tem b er  2 2 , I 9 6 8 .
28 T h is  o r g a n i z a t i o n  changed  i t s  name t o  D e l  Monte 
C o r p o r a t io n  i n  1 9 6 ?»
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P l a t e  10 - - A  p o r t i o n  o f  D e l  M o n te 's  C r y s t a l  
C i t y  c a n n e r y .  W orkers t o  th e  r i g h t  o f  t h e  p l a n t  
a r e  u n lo a d in g  and w a sh in g  s p i n a c h .
P u r c h a s in g  3 ,2 0 0  a c r e s  o f  c h o i c e  la n d  n o r t h e a s t  o f  t h e  c i t y , 
D e l M onte q u i c k l y  p r o v e d  a boon  to  th e  economy o f  th e  a r e a .  
The company n o t  o n ly  p r o v i d e d  numerous p erm an en t and s e a s o n a l  
j o b s  i n  i t s  c a n n e r y  and f i e l d s ,  b u t  a l s o  e s t a b l i s h e d  i t s e l f  
a s  t h e  r e g i o n ' s  l e a d i n g  s c i e n t i f i c  v e g e t a b l e  fa r m e r .  U t i l ­
i z i n g  t h e  m o st  modern m eth od s  and e q u ip m e n t,  and making  
e x t e n s i v e  u s e  o f  t h e  l a t e s t  d e v e lo p m e n ts  i n  c h e m ic a l  f e r t i ­
l i z e r s  and p e s t i c i d e s ,  D e l  M o n te 's  fa rm in g  o p e r a t i o n  becam e  
th e  m odel w h ic h  many a r e a  fa r m e r s  were q u ic k  t o  i m i t a t e .
In  t h e  l a t e  1 9 ^0 ' s  fa r m e r s  from  th e  C o a s t a l  Bend 
and Lower R io  Grande V a l l e y  b eg a n  d e v e l o p i n g  l a r g e  c o t t o n  
and v e g e t a b l e  a c r e a g e s  around  B a t e s v i l l e  and F r i o  Town.
D u r in g  th e  1950-1957  d r o u g h t  s e v e r a l  B a t e s v i l l e  fa r m e r s  
e x t e n d e d  t h e i r  o p e r a t i o n s  i n t o  th e  Knippa a r e a .  However,
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i t  was n o t  u n t i l  t h e  e a r l y  I 9 6 O ' s  t h a t  K nippa and a d j a c e n t
S a b i n a l  becam e v e g e t a b l e  p r o d u c e r s  o f  any c o n s e q u e n c e .
At B a t e s v i l l e ,  w a t e r  was i n i t i a l l y  o b t a i n e d  from  t h e
r e l a t i v e l y  s h a l l o w  L eona f o r m a t i o n ,  b u t  w i t h  t h e  o n s e t  o f
th e  d r o u g h t  grou n d  w a te r  s u p p l i e s  from  t h i s  fo r m a t io n  w ere
q u i c k l y  d e p l e t e d  and a r e a  f a r m e r s  w e r e  f o r c e d  t o  d r i l l  w e l l s
29i n t o  t h e  u n d e r l y i n g  C a r r i z o  s a n d .
D u r in g  t h e  d r o u g h t  W in te r  G arden v e g e t a b l e  fa r m e r s ,  
u t i l i z i n g  g r o u n d  w a t e r ,  w ere  n o t  ham pered  b y  a l a c k  o f  w a te r  
as w ere  t h e i r  c o m p e t i t o r s  i n  t h e  Lower R io  Grande V a l l e y .  
V e g e t a b le  p r i c e s  and p r o f i t s  w ere  r e l a t i v e l y  h i g h  d u r in g  
t h e s e  y e a r s  due t o  a d e c l i n e  i n  p r o d u c t i o n  o v e r  most o f  
S o u th  T e x a s .
D e s p i t e  some im p rovem en t i n  h i s  in c o m e , t h e  s m a l l  
v e g e t a b l e  fa r m e r  c o n t in u e d  t o  o p e r a t e  on a m a r g in a l  b a s i s .  
S in c e  t h e  end  o f  W orld War I I  t h e r e  h a s  b e e n  an i n t e n s i f i c a ­
t i o n  o f  t h e  t r e n d  tow ard  f e w e r  and l a r g e r  v e g e t a b l e  fa r m s .
The d r o u g h t  o f  t h e  1 9 5 0 ' s ,  co m b in ed  w i t h  th e  c o s t - p r i c e  
s q u e e z e  b r o u g h t  a b o u t  b y  m a r k e t in g  p r o b le m s  and t h e  r i s i n g  
c o s t s  o f  l a b o r ,  e q u ip m e n t ,  and o t h e r  feirm s u p p l i e s  was l a r g e l y  
r e s p o n s i b l e  f o r  t h e  e l i m i n a t i o n  o f  m o st  o f  t h e  s m a l l e r  v e g e ­
t a b l e  fa r m in g  o p e r a t i o n s  i n  t h e  W in te r  G arden .
D u r in g  t h e  d r o u g h t  many f a r m e r s  fo u n d  i t  n e c e s s a r y  
to  r e p l a c e  farm  m a ch in ery  and  i r r i g a t i o n  eq u ip m en t p u r c h a se d  
d u r in g  t h e  boom y e a r s  o f  t h e  e a r l y  1 9 3 0 ' s .  T h ese  i n d i v i d u a l s ,
2 9 G eorge  C. J o l l e y ,  p e r s o n a l  i n t e r v i e w .
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u n a b le  t o  c a p i t a l i z e  su ch  a l a r g e  i n v e s t m e n t ,  w ere  f r e q u e n t l y  
f o r c e d  t o  s e l l  t h e i r  fa r m s .
I n  a d d i t i o n  t o  i n c r e a s e d  o p e r a t i n g  c o s t s ,  th e  s m a l l  
fa r m e r  was f a c e d  w i t h  a l o c a l l y  u n f a v o r a b l e  m a r k e t in g  s i t u a ­
t i o n .  Due t o  l i m i t e d  a c r e a g e s  and a l a c k  o f  m a r k e t in g  f a c i l ­
i t i e s ,  s m a l l  g r o w e r s  were f o r c e d  t o  s e l l  t h e i r  p ro d u ce  th r o u g h  
a l o c a l  s h e d .  As a r u l e ,  t h e s e  s h e d s  w e r e  owned and o p e r a t e d  
b y  t h e  a r e a ' s  l a r g e r  g r o w e r s .  The s m a l l  farm er  f r e q u e n t l y  
fo u n d  t h a t  when i t  came t im e  t o  s e l l  th e  c r o p ,  h i s  p r o d u c e ,  
r e g a r d l e s s  o f  i t s  q u a l i t y ,  was o f  s e c o n d a r y  im p o r ta n c e  to  
t h a t  o f  t h e  s h e d  o w n er .
B e tw e e n  19^9 and 1964  t h e r e  w as a n  o v e r  a l l  i n c r e a s e  
o f  some 5*1  m i l l i o n  d o l l a r s  i n  th e  v a l u e  o f  a l l  farm p r o d u c t s  
s o l d  i n  t h e  W in t e r  Garden (T a b le  7 ) .  I t  w i l l  b e  n o t e d  t h a t  
a l t h o u g h  1 9 6 4  v e g e t a b l e  a c r e a g e  was e s s e n t i a l l y  t h e  same a s  
t h a t  o f  19491 t h e  v a lu e  o f  a l l  v e g e t a b l e s  s o l d  i n  1964 was  
more t h a n  d o u b le  t h a t  o f  1949  (T a b le  8 ) .  Due t o  i n f l a t i o n  
and t h e  p r o c e s s e s  a t  work w i t h i n  t h e  v e g e t a b l e  i n d u s t r y  w i t h  
r e g a r d  t o  p r i c i n g ,  i t  i s  i m p o s s i b l e  t o  n o t e  w i t h  any a c c u r a c y  
t h e  r e a s o n s  f o r  t h i s  i n c r e a s e  i n  v a l u e .  The d e c l i n e  i n  v a lu e  
o f  a l l  fa rm  p r o d u c t s  r e f l e c t e d  i n  t h e  195 4  C ensus f o r  t h a t  
y e a r  was l a r g e l y  due t o  th e  d r o u g h t ,  and was l i m i t e d  a lm o s t  
e n t i r e l y  t o  th e  l i v e s t o c k  s e c t o r  o f  t h e  econom y.
The t r u e  v a l u e  o f  th e  v e g e t a b l e  i n d u s t r y  t o  t h e  
W in te r  G ard en  i s  n o t  r e f l e c t e d  i n  C en su s  d a t a .  C ensus  
f i g u r e s  o n l y  show  m o n ies  r e c e i v e d  from  v e g e t a b l e  s a l e s .  Far 
more im p o r t a n t  th a n  th e  a c t u a l  s a l e s  i s  t h e  money g e n e r a t e d
t a b le  7
VALUE OP AGHICULTUHAL PRODUCTS SOID, BY COUNTY, 1949-1964*(1 ,0 0 0 dollars)
Dimmit Uvalde Zavala Total Winter Garden"
All farm products sold 1964 5.594 9.994 10,821 26 ,4 1 0
1959 5 ,169 8,362 10,544 24 ,075
1954 3.498 7.113 7 .142 17,7531949 4.376 8 ,0 7 8 8.852 21,306
All livestock and livestock 1964 2 ,618 8.273 4.710 15.601products 1959 3.091 7.068 6.063 16,2221954 1 .5 6 3 5 .633 3.352 10 ,5481949 1 .5 0 8 6.871 5 .226 13.605
All crops 1964 2 .9 1 6 1 .581 6 ,068 10 ,5651959 2.079 1.294 4 ,481 7 .8 5 31954 1 .9 3 5 1.476 3.791 7 .2 0 21949 1.217 1 .2 0 2 3 .626 6 .0 4 5
All vegetables 1964 2,527 595 3.452 6,5741959 1,626 259 2,009 3.8941954 1,431 952 1.450 3 .8341949 861 296 1 .5 8 5 2 .741
Vegetables Harvested for Sale Farms 1964 25 22 51 98(Other than Irish and 1959 36 15 32 83Sweet Potatoes) 1954 54 6 25 851949 65 6 20 91
Acres 1964 8 ,3 0 8 3.312 12,996 24 ,6161959 6.771 2.309 10,647 19.7271954 8 ,1 4 2 3.253 8,944 20 .3391949 9.094 3.656 13.153 25.903
asource: U.S. Department of Commerce, Bureau of the Census, U.si .  Census of Agriculture: 1950.Vol. I. Pt. 2 6. Texas; U.S. Census of Agriculture: 1954. Vol. I. Counties and State Economic Areas, nt.
2 6. Texas; U.S. Census of Agriculture: 1959. Vol. I. Counties. pt. 3 7, Texas ; and U.S. Census of Agrinul-ture: 1964. Vol. 1 . nt. 1 7. Texas.
^As only county statistics are available. the Frio Town area is excluded.
o\K)
Note: The material presented in this Table is intended only to depict gross trends in WinterGarden agriculture.
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TABI£ 8
IMDIVIDUAL VEGETABI2 CHOP STATISTICS, BY COUNTY, 1949-1964»
OlnBlt U valds Z av a la Total Winter Carden"
B ee ts
B rs o o o ll
Cabbage





















1964 0 c 0 c
1959 1 0 2 3
1954 6 0 2 8
1949 20 0 1 21







Z Î I1949 236 0 5
1964 0 0 0 0
1959 0 c 4 c
1954 0 0 0 0
1949 1 0 1 2
1964 0 0 0 c
1959 0 c 0 °
1954 0 0 0 0
1949 25 0 40 65












1964 756 176 1 ,3 5 1 2,283
1959 377 594 828 1.799
1954 72 256 345 673
1949 57 105 125 287
1964 6 15 19 40
1959 17 10 12 39
1954 21 1 8 30
1949 75 2 13 90
1964 990 940 1,169 3.099
1959 2 ,0 1 3 504 755 3 .272
i i e
1,262 40 254 1 .5 5 6
3 .1 7 1 45 434 3 ,650
1964 0 c 0 c
195? 0 0 0 c
1954 0 0 0 c
1949 0 0 0 0
1964 2006 0 100*1 3006
1959 0 0 c c
1954 0 0 c c
1949 0 0 c 0
1964 0 0 0 0
1959 0 4 4 8
1954 4 5 13 22
1949 13 8 7 28
1964 0 200I 7006 9006
1959 0 310 257 567
1954 228 908 1 ,3 0 0 2 .4 3 6
1949 154 576 684 1,414
1964 18 10 17 45
1959 29 2 17 48
1954 37 3 25 65
1949 46 5 19 70
1964 3 ,2 9 7 899 2,241 6 ,437
1959 2 ,4 5 1 160 1.531 4,142
1954 1,870 62 1 ,4 9 5 3,427
1949 818 166 711 1.695










1949 14 10 31 55
1964 l , 500l lOOA 3.2006 4,6006
1959 476 625 5,178 6,279
1954 1,210 1,152 5,557
1949 2,101 2,227 13 ,002
2, Vol. I ,  Counties. p t.
»Souxcei 0 ,3 . Department of Commerce, Bureau of the Census, U.S. Census of 
ture I 1950, Vol. I ,  p t .  26, Terms, U.S. Cansna of Aerloulto
8Ut9 BOBUtalB AMM. p t, 26, Terse: U.S. Census of Agrloult_______
37, Terse, and U.S. Census of Agricultural 1064. Vol. I .  P tT37, Terse.
4as only county s ta tla tlo s  are available, the Frlc Town ares Is  ercluded,
*Nct available,
^Bounded to  nearest 100 acres. From: Terse Crop and Uveetcok Reporting Servloa, 
Terse Yeeetable S ta t is t ic s . Bulletin 43 (Austin, Tersei n .p ,, 1967).
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by t h e  p r o d u c e  i n d u s t r y .  D u r in g  t h e  c o u r s e  o f  a c r o p  y e a r ,  
v e g e t a b l e  g r o w e r s  p r o v id e  num erous j o b s  i n  a r e a  f i e l d s  and  
p a c k in g  s h e d s .  I n  Dimmit and Z a v a la  c o u n t i e s  th e  w ages  
r e c e i v e d  b y  a g r i c u l t u r a l  l a b o r e r s  s u p p o r t  a lm o s t  i n  t o t o  t h e  
r e t a i l  and s e r v i c e  s e c t o r s  o f  t h e  econom y.
I n  19291 th e  T exas  A&M C o l l e g e  s y s te m  e s t a b l i s h e d  an  
a g r i c u l t u r a l  e x p e r im e n t  s t a t i o n  a t  W in ter  H aven ( P l a t e  1 1 ) ,
P l a t e  1 1 - - A  p o r t i o n  o f  t h e  R io  Grande 
P l a i n s  R e s e a r c h - D e m o n s t r a t io n  S t a t i o n ,  W in ter  
H aven, T e x a s .
S in c e  t h a t  t im e  th e  s t a t i o n  h a s  i n t r o d u c e d  many new and more 
r e s i s t a n t  v a r i e t i e s  o f  f r u i t s  and v e g e t a b l e s  t o  a r e a  fa r m e r s ,  
E x p e r im e n t a t io n  c o - o r d i n a t e d  by th e  s t a t i o n  i s  p r e s e n t l y  
b e in g  c a r r i e d  on i n  a number o f  a r e a s ,  b u t  em p h a s is  a p p e a r s  
to  h a v e  s h i f t e d  from  v e g e t a b l e s  to  f e e d  c r o p s  and f r u i t .  
T here  i s  l i t t l e  n eed  f o r  th e  e x p e r im e n t  s t a t i o n  t o  d e v o t e  a 
g r e a t  d e a l  o f  i t s  t im e  o r  money t o  v e g e t a b l e  r e s e a r c h  a s
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a r e a  f a r m e r s  t e n d  t o  r e l y  on t h e i r  own a g r o n o m i s t s ,  p r i v a t e  
i n d u s t r y ,  o r  e a c h  o t h e r  f o r  a d v i c e  on  g r o w in g  v e g e t a b l e s .
The C ontem porary S c e n e  
D u r in g  t h e  1967-1968  s e a s o n  s e v e n t y - n i n e  v e g e t a b l e  
fa r m e rs  p l a n t e d  2 1 , 7 6 8  a c r e s  t o  c o o l  s e a s o n  v e g e t a b l e s  
(T a b le  9 )» B e e t ,  b r o c c o l i ,  and c a u l i f l o w e r  a c r e a g e s  a r e  
r e l a t i v e l y  i n s i g n i f i c a n t .  A lm ost t h e  e n t i r e  b e e t  c r o p  i s  
grown by D e l  M onte f o r  p r o c e s s i n g .  N e i t h e r  b r o c c o l i  nor  
c a u l i f l o w e r  h a s  e v e r  b e e n  a p o p u la r  c r o p  i n  t h e  W in ter  G arden.  
B oth  c r o p s  a r e  h i g h l y  p e r i s h a b l e  and r e q u i r e  l a r g e  l a b o r  
i n p u t s  p r i o r  t o  s h ip m e n t .  As l a b o r  c o s t s  c o n t i n u e  t o  i n c r e a s e ,  
f u r t h e r  d e c l i n e s  i n  b r o c c o l i  and c a u l i f l o w e r  a c r e a g e s  may b e  
e x p e c t e d .  O n io n s  and s p in a c h ,  lo n g  t h e  m ost im p o r ta n t  v e g e ­
t a b l e  c r o p s  i n  t h e  W in te r  Garden, a c c o u n t e d  f o r  o v e r  50  p e r  
c e n t  o f  t h e  t o t a l  w i n t e r  v e g e t a b l e  a c r e a g e  p l a n t e d  d u r in g  
t h e  1 9 6 7 - 1 9 6 8  s e a s o n .
As i n d i c a t e d  by F ig u r e  10 t h e r e  are  two d i s t i n c t  
v e g e t a b l e  g r o w in g  d i s t r i c t s  w i t h i n  t h e  W in ter  G arden . The 
N o r th e r n  D i s t r i c t ,  l a r g e l y  d e v e lo p e d  w i t h i n  th e  l a s t  tw e n ty  
y e a r s , I n c l u d e s  t h e  F r i o  Town a r e a  an d  t h e  tow n s o f  U v a ld e ,  
K nippa, S a b i n a l ,  La P r y o r , and B a t e s v i l l e .  The o l d e r  and  
more c o n c e n t r a t e d  S o u th e r n  D i s t r i c t ,  l o n g  r e c o g n i z e d  a s  t h e  
" h e a r t  o f  t h e  W in te r  G arden ,"  i n c l u d e s  th e  tow ns o f  C r y s t a l  
C i t y ,  C a r r iz o  S p r i n g s ,  B rundage, and B i g  W e l l s .
A lth o u g h  v e g e t a b l e s  a r e  w i d e l y  d i s t r i b u t e d  w i t h i n  
th e  W in te r  G arden , t h e r e  i s  a t e n d e n c y  f o r  c e r t a i n  c r o p s
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TABI2 9
WINIEH VEGBSâBLEB PLANXBD, BX CODNIX, 19& 7-1968 SBASCHt
Dimmit Uvalde Z avala
F ïlo  
(F r io  Town 
a r e a  only)
T o ta l 
W inter Gar
C ool Season 
V egetab les
Farms 13 30 34 6 79
P la n te d Acres 2 ,8 9 8 4 ,500 13,320 1,050 21,768
Av. farm  s iz e 223 150 392 175 276
B eets Farms 1 — 1 « 2
Acres 3 — 600 — 603
Av. farm  s iz e 3 — 600 — 302
B ro c co li Farms 1 — « m m 1
Acres 50 — — — 50
Av. farm  s i z e 50 — — — 50
Cabbage Farms 7 18 25 3 49
Acres 715 850 2 ,320 90 3 ,975
Av. fa n g  s i z e 102 47 93 30 81
C a rro ts Farms 26 17 6 49
Acres 1*25 1,990 1,720 420 4 ,555
Av. farm  s iz e 106 77 101 70 93
C a u lif lo w e r Farms 2 1 1 3
Acres 205 35 80 — 320
Av. farm  s iz e 103 35 80 " 107
L e ttu ce Fmms 1 8 15 1 23
Acres 5 405 920 25 1 ,355
Av. farm  s iz e 5 51 61 25 59
Ctalons Farms 12 17 26 2 56
Acres 1 .3 ^5 1,000 3,610 140 6,095
Av. farm  s iz e 112 59 139 70 109
Sp inach Farms 1 2 14 3 17
Acres 150 220 4 ,070 375 4 .815
Av. farm  s iz e 150 110 291 125 283
S ooreai D ata  p re a e n te d  I n  Xablaa 9 ,  1 0 , and 11 and  on P lg u raa  10 through 16 g a th e re d  th ro u g h  
p e ra o n a l I n te i r la i r a  w ith  W inter Garden a r e a  v e g e ta b le  g ro w e rs , v e g e tab le  s h ip p e rs ,  orop d u s t e r s ,  an d  
a g r i c u l t u r a l  chem ical d e a l e r s .  A lthough a n  e f f o r t  was made to  a c q u ire  a t  l e a s t  th re e  e s t im a te s  
( p r e f e r a b ly  from th e  g row er, h i s  s h ip p e r ,  and  th e  a g r i c u l t u r a l  chem ical d e a le r )  o f  a  g ro w e r 's  a c r e ­
a g e ,  t h i s  was n o t  alw ays p o s s ib le .  Growers In  th e  N o rth e rn  D i s t r i c t  and p a r t i c u la r ly  I n  th e  B a te s -  
v l l le -U v a ld e  a re a  were g e n e r a l ly  r e lu c t a n t  t o  d iv u lg e  c ro p  d a ta .  In  th e s e  a rea s  g r e a t  r e l i a n c e  was 
p la c e d  cn  a g r ic u l tu r a l  chem ica l d e a le r  e s t im a te s .
Because o f  th e  v a r ia b le  n a tu re  o f  th e  e s t im a te s  r e c e iv e d .  I t  was n e ce ssa ry  to  u t i l i z e  
a v e ra g e s .  Acreage d a ta  (by In d iv id u a l  c ro p )  c o lle c te d  on each fa rm er was ecmputed In  th e  fo llo w in g  
m anner: (1 ) d a ta  c o l le c te d  was a ss ig n e d  a  v a lu e  depending upon i t s  so u rce  — in d iv id u a l  grower
" 2 ,  a  n e ig h b o rin g  grow er ■ 1 ,  th e  g ro w e r 's  sh ip p e r  ■ 1 ,  a g r i c u l t u r a l  chem ical d e a le rs  ■ 1 , and 
c ro p  d u s te r s  ■ l i  (2 ) e s t im a te s  were m u lt lp le d  ^  t h e i r  r e s p e c t iv e  v a lu e s ;  (3) th e  r e s u l t i n g  f i g u r e s  
were th e n  av erag ed .
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Fig. 10 Souresi Field Interviews
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( i . e . ,  b e e t s  and s p i n a c h )  to  b e  c o n c e n t r a t e d  i n  p a r t i c u l a r  
a r e a s  ( F ig u r e s  11  t o  i B ) .  A v a r i e t y  o f  f a c t o r s ,  p r i m a r i l y  
c u l t u r a l  i n  n a t u r e ,  a r e  r e s p o n s i b l e  f o r  t h e s e  c o n c e n t r a t i o n s .  
In  t h e  e n s u in g  p a g e s  a t t e n t i o n  i s  f o c u s e d  up on  t h e  s i m i l a r ­
i t i e s  and d i f f e r e n c e s  b e tw e e n  t h e s e  two v e g e t a b l e  p r o d u c in g  
a r e a s .
N o r th e r n  D i s t r i c t . The N o r th e r n  D i s t r i c t  i s  e co n o m i­
c a l l y  d o m in a ted  b y  U v a ld e  ( p o p u l a t i o n  I 9 6 0 : 1 0 , 2 9 3 )* Area
v e g e t a b l e  fa r m e r s  d epend  upon th e  t o w n 's  p a c k in g  s h e d s ,  
b a n k s ,  and farm  eq u ip m en t and s u p p ly  o u t l e t s  f o r  most o f  
t h e i r  n e e d s .  W ith  f e w  e x c e p t i o n s ,  a l l  o f  t h e  p r o d u ce  grown  
i n  t h e  N o r th e r n  D i s t r i c t  i s  f in a n c e d  b y  a n d /o r  s h ip p e d  th ro u g h  
U v a ld e  b a s e d  f i r m s .
D u r in g  t h e  I 9 6 7 - 6 8  s e a s o n  f i f t y - s i x  N o r th e rn  D i s t r i c t  
g r o w ers  p l a n t e d  a p p r o x im a t e ly  1 1 ,6 2 0  a c r e s  o f  w in t e r  v e g e ­
t a b l e s  (T a b le  1 0 ) .  T h is  a r e a  a c c o u n te d  f o r  53 p e r  c e n t  o f  
th e  W in ter  G a r d e n 's  t o t a l  a c r e a g e .  V e g e t a b l e  farm s w h ich  
a v e r a g e  208  a c r e s  v a r i e d  i n  s i z e  from  25 t o  810  a c r e s .  The 
f a c t  t h a t  N o r th e r n  D i s t r i c t  fa r m e r s  p l a n t e d  o v er  50 p e r  c e n t  
o f  t h e  W in ter  G a r d e n 's  c a b b a g e ,  c a r r o t ,  l e t t u c e ,  and o n io n  
a c r e a g e  may b e  a t t r i b u t e d  a lm o s t  e x c l u s i v e l y  to  th e  p l a n t i n g  
p o l i c i e s  o f  a r e a  p a c k in g  s h e d s .  B ec a u s e  s h e d s  f i n a n c e  most  
N o r th e r n  D i s t r i c t  g r o w e r s ,  t h e  a c t u a l  v e g e t a b l e  a c r e a g e  
p l a n t e d  i s  l a r g e l y  d e te r m in e d  by what i n d i v i d u a l  s h ip p e r s  
f e e l  w i l l  b e  n e e d e d  t o  s a t i s f y  t h e i r  p a r t i c u l e i r  m a r k e ts .
A lth o u g h  age  and e d u c a t i o n  o b v i o u s l y  v a r y  w i t h  ea ch  
i n d i v i d u a l ,  m o st  o f  th e  fa rm ers  i n  t h e  U v a ld e ,  B a t e s v i l l e ,
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CABBAGE FOR FRESH MARKET (1967-1968)
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CARROTS FOR FRESH MARKET (1967-1968)
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LETTUCE FOR FRESH MARKET (1967-1968)
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SPINACH FOR FRESH MARKET AND 
PROCESSING 0967-1968)
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T ARTE 10
STATISTICAL SUHMABX, BY INDIVIDUAL CHOP AND PRODUCING 
AB£A— NOBTBBBN DISTRICT, 1967-1968 SEASON
V e g e ta b le
N o r th e rn  D i s t r i c t  
56 Grow ers 
A verage S iz e  Farm -203 A.
B a te s v i l l e  
16 G row ers 
A verage S iz e  Parm -226 A.
U valde 
14  Growers 
A verage S iz e  FEOra-198 A.
F r io  Town 
8  Growers 
A verage S iz e  Farm -304 A.
A.
% o f  
% o f  N. W in te r  
D l s t .  A. G arden 
A.
% o f  % Of
« i s : * : .  =
A.
%at  
% o f  W in te r  





% o f  
w in te r  
G arden 
A.
B eets 0 0 .0 0 .0 0 0 .0  0 .0 0 0 .0 0 .0 0 0 .0 0 .0
B ro c c o li 0 0 .0 0 .0 0 0 .0  0 .0 0 0 .0 0 .0 0 0 .0 0 .0
Cabbage 2 .2 1 0 1 9 .0 5 5 .6 755 2 0 .S 1 9 .0 565 2 0 .4 1 4 .2 445 1 8 .3 1 1 .2
C a r ro ts 3 .9 3 0 3 3 .8  8 6 .3 850 2 3 .5  1 8 .7 1 .2 2 0 4 4 .0 2 6 .8 710 2 9 .2 1 5 .6
C a u lif lo w e r 115 1 .0 3 5 .9 0 0 .0  0 .0 35 1 .3 1 0 .9 80 3 .3 2 5 .0
L e ttu c e 1 .3 5 0 1 1 .6 9 9 .6 ,725  20.1 5 3 .5 220 7 .9 1 6 .2 125 5 .1 9 .2
c m o n s 3 .0 7 5 2 6 .5 5 0 .5 1 .1 5 0  3 1 .8  1 8 .9 515 1 8 .6 8 .4 590 2 4 .2 9 .7
S p in ach 940 8 .1 1 9 .5 135 3 .7  2 .8 220 7 .9 4 .6 485 1 9 .9 1 0 .1
T o ta l 1 1 .6 2 0 5 3 .4 3 .6 1 5 1 6 .6 2 .7 7 5 1 2 .7 2 .4 3 5 1 1 .2
V e g e ta b le
K nippa 
11 Growers 
A verage S iz e  Farm - 98 A.
l a  P ry o r  
7 Growers 
A verage S iz e  Farm -153 A.
S ab i
5 Gro
A verage S iz e
n a l
w ers
Farm-1 3 0  A.
_  % at  
. js o f  W in te r 
* K nippa A. G arden 
A.
% o f  ^  Of
A ' f y o r
• A.
A.
% o f  % o f  
A.
B eets 0 0 .0 0 .0 0 0 .0 0 .0 0 0 .0 0 .0
B ro o o o ll 0 0 .0 0 .0 0 0 ,0 0 .0 0 0 .0 0 .0
Cabbage 100 9 .3 2 .5 160 1 5 .0 4 .0 185 2 8 .5 4 .7
C a r r o ts 500 4 6 .5 1 1 .0 380 3 5 .5 8 .3 270 4 1 .5 5 .9
C a u li f lo w e r 0 0 .0 0 .0 0 0 .0 0 .0 0 0 .0 0 .0
L e t tu c e 185 1 7 .2 1 3 .7 95 8 .9 7 .0 0 0 .0 0 .0
Onions 290 2 7 .0 4 .8 335 3 1 .3 5 .5 195 3 0 .0 3 .2
S p in a ch 0 0 .0 0 .0 100 9 .3 2 .1 0 0 .0 0 .0
T o ta l 1 .0 7 5 4 .9 1 .0 7 0 4 .9 650 3 .0
->a
S o u rc e : F i e ld  I n te rv ie w s  ( s e e  T ab le  9 f o r  d e s c r i p t i o n  o f  m e th o d ).
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La P r y o r ,  an d  F r i o  Town a r e a s  a r e  m id d le - a g e d  ( f o r t y  t o  
s i x t y  y e a r s  o l d ) ,  h i g h  s c h o o l  g r a d u a t e s .  Only a few  o f  t h e s e  
i n d i v i d u a l s  l i v e  on t h e i r  farm s or i n  a d j a c e n t  s m a l l  to w n s;  
th e  g r e a t  m a j o r i t y  t e n d  to  l i v e  i n  or n e a r  U v a ld e .  T h ese  
men may b e  p r o p e r l y  c l a s s e d  a s  fa rm ers  a s  m ost depend d i r e c t l y  
upon t h e  s o i l  f o r  t h e i r  l i v e l i h o o d .  M ost  c o n s i s t e n t l y  p l a n t  
v e g e t a b l e s ,  b u t ,  d e p e n d in g  upon th e  m a r k e t in g  s i t u a t i o n  i n  
a g i v e n  y e a r ,  t h e y  may r e a l i z e  more in c o m e  from  c o t t o n  and  
g r a i n  c r o p s  t h a n  from  v e g e t a b l e s .
K n ip p a  and S a b in a l  g r o w er s  a r e  g e n e r a l l y  y o u n g er  
( t w e n t y - f i v e  t o  f o r t y  y e a r s  o l d )  and b e t t e r  e d u c a te d .  V i r ­
t u a l l y  a l l  a r e  h i g h  s c h o o l  g r a d u a t e s  a n d  s e v e r a l  have had  
some c o l l e g e  t r a i n i n g .  U n l ik e  o t h e r  N o r t h e r n  D i s t r i c t  
g r o w e r s ,  t h e s e  r a n c h e r - g r o w e r s  te n d  t o  l i v e  on t h e i r  fa r m s .  
A lth o u g h  v e g e t a b l e  fa r m in g  i s  b ecom in g  i n c r e a s i n g  im p or­
t a n t  a rou n d  K nippa and S a b i n a l ,  most g r o w e r s  a r e  p r i m a r i l y  
d e p e n d e n t  u p o n  t h e  s a l e  o f  c o t t o n ,  g r a i n ,  and l i v e s t o c k  f o r  
t h e i r  l i v e l i h o o d .
S o u t h e r n  D i s t r i c t . C r y s t a l  C i t y ,  w i t h  a I96O pop u­
l a t i o n  o f  9 ,1 0 1  i s  t h e  S o u th e r n  D i s t r i c t ' s  l e a d i n g  t r a d e  
c e n t e r .  The t o w n ' s  numerous v e g e t a b l e  p a c k in g  sh ed s  and  
r e t a i l  f i r m s  h a n d le  b e tw e e n  85 and 90  p e r  c e n t  o f  th e  a g r i ­
c u l t u r a l  b u s i n e s s  g e n e r a t e d  by th e  S o u t h e r n  D i s t r i c t ' s  
v e g e t a b l e  i n d u s t r y .  Most o f  t h e  r e m a in in g  t r a d e  i s  c a r r i e d  
on th r o u g h  f i r m s  i n  C a r r iz o  S p r in g s  ( p o p u l a t i o n  196O: 5 , 6 9 9 ) .
T w e n t y - t h r e e  a r e a  g ro w ers  p l a n t e d  1 0 ,1 4 8  a c r e s  o f  
w i n t e r  v e g e t a b l e s  d u r in g  t h e  1967 -1 9 6 8  s e a s o n  (T a b le  1 1 ) .
TABUS 11
STATISTICAL SUMMARY. BY INDIVIDUAL CROP AND PRODUCING 
AREA— SOUTHERN DISTRICT. 19o ? - 19^8 SEASON
Southern District Crystal City Carrizo Springs Brundage-Blg Wells
Vegetables 23 Growers 11 Growers 8 Growers 4 Growers
Average Size Farm-441 A. Average Size Farm-669 A. Average Size Farm-242 A. Average Size Farm-215 A.
A.

































Beets 603 5.9 100.0 600 8.2 99.5 3 .2 .5 0 0.0 0.0
Broccoli 50 .5 100.0 50 .7 100.0 0 0.0 0.0 0 0.0 0.0
Cabbage 1 .7 6 5 i ? J k W .4 1.010 1 3 .7 2 5 .4 585 3 0 .3 14.7 170 1 9 .8 4 .3
Carrots 6 25 6 .2 1 3 .7 200 2 .7 4.4 335 1 7 .3 7 .4 90 10. 5 2.0
Cauliflower 205 2.0 64.1 205 2.8 64.1 0 0.0 0 .0 0 0.0 0.0
Lettuce 5 .04 .4 0 0.0 0.0 5 .3 .4 0 0.0 0.0
Onions 3.020 29.8 4 9 .5 1 ,6 5 0 22.4 2 7 .1 1 .0 0 5 5 2 .0 16.5 365 42.4 6.0
Spinach 3.875 38.2 80.5 3.640 4 9 .5 7 5 .6 0 0.0 0.0 235 2 7 .3 4.9
Total 10.148 46.6 7.355 33.8 1.933 8.9 860 4.0
-OVO
Source : Field Interviews (see Table 9 for description of method).
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T h e se  v e g e t a b l e  p l a n t i n g s ,  w h ic h  a c c o u n t e d  f o r  47 p e r  c e n t  
o f  t h e  W in ter  G a r d e n 's  t o t a l  c o o l  s e a s o n  a c r e a g e ,  a v e r a g e d  
44 l  a c r e s  and v a r i e d  i n  s i z e  from  40  t o  D e l  M o n te ' s  2 ,4 0 0  
a c r e s .  S o u th e r n  D i s t r i c t  g r o w er s  p l a n t e d  1 0 0  p e r  c e n t  o f  
th e  W in ter  G a r d e n 's  b e e t  and b r o c c o l i  a c r e a g e  and o v e r  50 
p er  c e n t  o f  t h e  r e g i o n ' s  c a u l i f l o w e r  and s p i n a c h  a c r e a g e .  
A lth o u g h  s h e d  p l a n t i n g  p o l i c i e s  a r e  i m p o r t a n t ,  D e l  M o n te 's  
c a n n e r y  and , t o  a l e s s e r  d e g r e e ,  t r a d i t i o n  a r e  th e  m ost  
s i g n i f i c a n t  f a c t o r s  i n f l u e n c i n g  v e g e t a b l e  p l a n t i n g s  i n  t h e  
s o u t h e r n  a r e a .  D e l  Monte p r o d u c e s  v i r t u a l l y  a l l  o f  t h e  
W in ter  G a r d e n 's  b e e t  c r o p ,  and grow s a n d /o r  c o n t r a c t s  o v e r  
50  p e r  c e n t  o f  t h e  s p i n a c h  a c r e a g e  i n  t h e  S o u t h e r n  D i s t r i c t .
V e g e t a b l e  f a r m e r s  i n  t h e  s o u t h  t e n d  t o  be  m id d le -  
a g ed  h ig h  s c h o o l  g r a d u a t e s .  W ith few  e x c e p t i o n s  t h e s e  
i n d i v i d u a l s  l i v e  i n  e i t h e r  C r y s t a l  C i t y  o r  C a r r i z o  S p r i n g s .  
U n l ik e  m ost o f  t h e  n o r t h e r n  a r e a  g r o w e r s ,  v i r t u a l l y  a l l  
v e g e t a b l e  p r o d u c e r s  i n  t h e  S o u t h e r n  D i s t r i c t  depend e n t i r e l y  
u p on  v e g e t a b l e  s a l e s  f o r  t h e i r  m ain  s o u r c e  o f  in c o m e .  
S o u th e r n  g r o w e r s  g e n e r a l l y  c u l t i v a t e  l a r g e r  a c r e a g e s ,  and  
t e n d  t o  b e  more s c i e n t i f i c  i n  t h e i r  fa r m in g  m eth od s  th a n  
a r e  t h e i r  n o r t h e r n  c o u n t e r p a r t s .  I n  c o n t r a s t  t o  t h e  m ajor­
i t y  o f  th e  n o r t h e r n  v e g e t a b l e  g ro w ers  who h a v e  b e e n  i n  th e  
v e g e t a b l e  b u s i n e s s  l e s s  t h a n  t e n  y e a r s ,  m o s t  S o u th e r n  D i s ­
t r i c t  p r o d u c e r s  h a v e  b e e n  g ro w in g  v e g e t a b l e s  a t  l e a s t  
tw e n ty  y e a r s .
A g r i c u l t u r a l  d e v e lo p m e n t  o f  t h e  W in t e r  G arden r e g i o n  
b e g a n  a p p r o x im a t e ly  100  y e a r s  ago w i t h  th e  e s t a b l i s h m e n t  o f
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l a r g e  c a t t l e  and s h e e p  r a n c h e s .  The a r e a  w as  s p a r s e l y  popu­
l a t e d  u n t i l  t h e  l a t e  n i n e t e e n t h  and e a r l y  t w e n t i e t h  c e n t u r y  
w i t h  t h e  com ing  o f  t h e  r a i l r o a d s  and th e  i n t r o d u c t i o n  o f  
c o m m e r c ia l  v e g e t a b l e  f a r m in g .  B a se d  f i r s t  u p o n  Bermuda  
o n i o n s  and l a t e r  upon s p i n a c h ,  t h e  econom y o f  t h e  r e g i o n  
t h r i v e d  up t o  t h e  eco n o m ic  d e p r e s s i o n  o f  t h e  1 9 3 0 ' s .
S i n c e  t h e  D e p r e s s i o n  t h e  b o u n d a r ie s  o f  t h e  W in ter  
G arden  r e g i o n  h a v e  u n d e r g o n e  c o n s i d e r a b l e  c h a n g e .  C om m ercial 
w i n t e r  v e g e t a b l e  fa r m in g  i s  no l o n g e r  a s i g n i f i c a n t  in d u s t r y  
i n  La S a l l e  o r  M a v er ick  c o u n t i e s .  U v a ld e  C o u n ty ,  a l t h o u g h  
s t i l l  p r e d o m in a t e ly  l i v e s t o c k  o r i e n t e d ,  i s  b e c o m in g  i n c r e a s ­
i n g l y  im p o r t a n t  a s  a w i n t e r  v e g e t a b l e  p r o d u c e r .
CHAPTER IV  
WATER AND THE VEGETABLE GROWER
The W ater P rob lem  
To an  i n d i v i d u a l  u n f a m i l i a r  w i t h  th e  i n t r i c a c i e s  o f  
t h e  v e g e t a b l e  i n d u s t r y ,  i t  w ould  a p p ea r  t h a t  w a te r  was the  
p r im a r y  p r o b le m  c o n f r o n t i n g  m ost  W in te r  Garden v e g e t a b l e  
f a r m e r s .  Many o n c e  f l o w i n g  w e l l s  i n  Z a v a la  and Dimmit 
c o u n t i e s  t o d a y  h a v e  pump s e t t i n g s  b e lo w  200  f e e t .  As a l l  
v e g e t a b l e  c r o p s  i n  th e  W in ter  G arden m ust b e  grown w i t h  th e  
a i d  o f  i r r i g a t i o n ,  i t  i s  o n l y  n a t u r a l  t h a t  w a te r ,  i t s  a v a i l ­
a b i l i t y ,  q u a n t i t y ,  and q u a l i t y ,  s h o u ld  b e  o f  c o n c e r n  t o  a r ea  
fa r m e r s .  A lth o u g h  b o th  s u r f a c e  and ground w a te r  a r e  u t i l i z e d ,  
a p p r o x im a t e ly  90  p er  c e n t  o f  t h e  w a te r  a p p l i e d  t o  a r e a  c r o p s  
i s  t a k e n  fro m  u n d erg ro u n d  f o r m a t i o n s . ^  E x cep t  f o r  th e  w a te r s  
a c q u ir e d  from  t h e  Leona f o r m a t i o n  i n  t h e  B a t e s v i l l e  r e g i o n ,  
v i r t u a l l y  a l l  o f  t h e  ground w a te r  i s  o b t a in e d  from  e i t h e r  
t h e  C a r r iz o  o r  Edwards a q u i f e r .  O nly  a lo n g  th e  N u e c es  R iv e r  
b e tw e e n  C r y s t a l  C i t y  and C a r r i z o  S p r in g s  i s  s u r f a c e  w a te r  o f  
an y  im p o r t a n c e  f o r  i r r i g a t i o n .
P e r s o n a l  i n t e r v i e w  w i t h  A. H. Dawson, Work U n it  
C o n s e r v a t i o n i s t ,  U .S .  D ep a r tm en t  o f  A g r i c u l t u r e ,  S o i l  Con­




The num erous s p r i n g s  and a r t e s i a n  w e l l s  w h ich  o n ce  
made th e  W in ter  Garden fam ous h a v e  d i s a p p e a r e d  a s  i r r i g a t e d  
a c r e a g e s  h a v e  exp an d ed  and g ro u n d  w a te r  w i t h d r a w a l s  h ave  
i n c r e a s e d  ( P l a t e  1 2 ) .  A lth o u g h  w a te r  u s e  v a r i e s  c o n s i d e r a b l y
P l a t e  12 - - A r t e s i a n  w e l l  near  A s h e r to n  
( c .  1 8 9 5 ) .  Many o f  t h e  e a r l y  w e l l s  in  t h e  C a r r iz o  
sa n d  had s i m i l a r  f l o w s .  (P h o to g r a p h  c o u r t e s y  o f  
Granger A n d e r s o n . )
among a r e a  fa r m e r s  d e p e n d in g  upon  p r e c i p i t a t i o n  and t y p e s  o f
s o i l  and c r o p s  grow n, a p p r o x im a t e ly  t w e lv e  i n c h e s  (o n e  a c r e -
f o o t )  o f  w a te r  a re  a p p l i e d  t o  e a c h  i r r i g a t e d  a c r e  d u r in g  th e
2c o u r s e  o f  a y e a r I t  w ould  a p p e a r ,  from th e  f i g u r e s  p r e s e n t e d
2L e t t e r  from  D r. B ru ce  A. P e r r y ,  P r o f e s s o r ,  S o i l  and 
Crop S c i e n c e  D ep a r tm en t ,  H o r t i c u l t u r e  S e c t i o n ,  T exas  A&M 
U n i v e r s i t y ,  C o l l e g e  S t a t i o n ,  T e x a s ,  December 2 8 , I 9 6 9 ,  and 
p e r s o n a l  i n t e r v i e w  w i t h  L ean d er  W agner, Tax A s s e s s o r  and  
C o l l e c t o r - B o o k k e e p e r , Z a v a la -D im m it  C o u n t ie s  W ater Im p rove­
ment D i s t r i c t  No. 1 , C r y s t a l  C i t y ,  T e x a s ,  F eb ru a ry  6 , I 9 6 9 .
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i n  T ab le  1 2 ,  t h a t  b e tw e e n  1919 and 1929  ground w a te r  w i t h ­
d ra w a ls  i n  Z a v a la  and Dimmit c o u n t i e s  b e g a n  to  e x c e e d  a n n u a l  
r e c h a r g e  ( 2 5 , 0 0 0  a c r e - f e e t ) .  Area r e s i d e n t s  g e n e r a l l y  a g r e e  
t h a t  w i t h  fe w  e x c e p t i o n s  w e l l s  in .  Z a v a la  and Dimmit c o u n t i e s  
had c e a s e d  t o  f l o w  by t h e  l a t e  1 9 2 0 ' s .  A r t e s i a n  w e l l s  w ere  
g e n e r a l l y  fo u n d  s o u t h  and e a s t  o f  t h e  W in te r  Garden i n  
A t a s c o s a ,  F r i o ,  and  La S a l l e  c o u n t i e s  ( F ig u r e  1 9 ) « I r r i g a t e d  
a c r e a g e s  and grou n d  w a t e r  w i th d r a w a ls  i n  Z a v a la  and Dimmit 
c o u n t i e s  c o n t i n u e d  t o  i n c r e a s e  t h r o u g h  1 9 6 4 .
A lth o u g h  t o t a l  w ith d r a w a ls  from t h e  C a r r iz o  a q u i f e r  
i n  th e  Z a v a la -D im m it  C ounty  r e g i o n  v a r y  from  y e a r  t o  y e a r  
d e p e n d in g  upon p r e c i p i t a t i o n  and c r o p  a c r e a g e ,  a g r i c u l t u r e  
i s  by f a r  t h e  m ajor  grou n d  w ater  c o n s u m e r .  In  a 1 9 4 8  s t u d y  
o f  th e  W in te r  Garden a r e a ,  i t  was e s t i m a t e d  t h a t  i r r i g a t e d  
a g r i c u l t u r e  u s e d  5 2 , 0 0 0  a c r e - f e e t  ( 9 4 . 8  p e r  c e n t )  o f  an  
e s t i m a t e d  5 4 , 8 0 0  a c r e - f e e t  o f  w a te r  w ith d r a w n  from t h e  
C a r r iz o  a q u i f e r .  M u n ic ip a l  ( 2 .6  p e r  c e n t ) ,  d o m e s t ic  and
s t o c k  ( 1 . 8  p e r  c e n t ) ,  and i n d u s t r i a l  ( . 7  p e r  c e n t )  w a te r
3co n su m p tio n  was i n s i g n i f i c a n t .
I r r i g a t e d  a g r i c u l t u r e ,  l o n g  p r o m in e n t  i n  t h e  Z a v a la -  
Dimmit C ou n ty  a r e a ,  h a s  i n  r e c e n t  y e a r s  become i n c r e a s i n g l y  
im p o r t a n t  i n  F r i o  and A t a s c o s a  c o u n t i e s .  I n c r e a s e d  p l a n t i n g s  
o f  p e a n u t  and g r a i n  sorghum  cro p s  h a v e  b e e n  in s t r u m e n t a l  i n  
e x p a n d in g  i r r i g a t e d  a c r e a g e  in  t h e s e  two c o u n t i e s  from
^ U .S . ,  D ep a r tm en t  o f  th e  I n t e r i o r ,  W in ter  Garden  
D i s t r i c t  T e x a s ,  1 9 4 8 ,  p .  5 6 .
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TABLE 12
IRRIGATED LAND IN FARMS IN THE WINTER GARDEN 
AND ADJACENT AREA, 1 9 0 9 -1 9 6 4 *
( i n  a c r e s )
Y ear A t a s c o s a Dimmit F r i o La S a l l e Z a v a la U v a ld e
1 909 b 3 , 3 2 7 b 2 , 1 6 5 1 , 0 2 1 1 , 6 7 6
1 91 9 2 , 3 1 2 5 ,3 9 7 655 2 , 5 3 1 1 ,6 4 2 484
1929 1 ,4 5 2 1 3 , 6 9 4 1 , 1 0 1 2 ,4 1 9 1 3 , 1 2 6 1 , 6 9 3
1939 2 ,3 2 1 1 4 ,3 0 5 761 3 , 0 9 4 2 3 , 3 8 4 1 ,0 2 1
1 9 4 4 2 ,9 4 3 1 3 , 3 4 5 916 5 , 2 1 7 3 2 , 3 6 7 2 , 2 8 5
1949 4 ,1 0 6 2 1 , 8 9 8 2 , 3 2 3 1 , 8 1 2 4 6 , 2 8 7 8 ,5 2 1
1 9 5 4 6 , 6 6 7 1 8 , 3 4 0 9 ,4 1 5 4 , 4 2 0 4 5 , 7 6 3 1 3 , 5 2 9
1959 1 3 , 0 4 l 1 5 , 8 0 7 1 6 , 5 8 5 2 ,7 7 9 3 7 , 0 6 8 1 3 , 5 7 1
196 4 2 3 ,8 4 1 2 2 , 3 1 2 3 7 , 8 7 7 5 , 2 1 6 5 9 , 2 5 1 2 2 , 4 7 8
^ S o u rc e :  U .S .  D ep a rtm en t o f  Commerce, Bureau o f  t h e
C e n su s ,  T h i r t e e n t h  C en su s  o f  t h e  U n i t e d  S t a t e s :  1 9 1 0 , V o l .
V I I ,  A g r ic u l tv u r e -R e p o r t s  b y  S t a t e s , Nebraska-W yom ing ; F o u r ­
t e e n t h  C en su s  o f  th e  U n i t e d  S t a t e s :  1 9 2 0 , S t a t e  Compendium-
T e x a s ; F i f t e e n t h  C en su s  o f  t h e  U n i t e d  S t a t e s ,  1 9 3 0 ,  A g r i c u l ­
t u r e , V o l .  I I ,  S t a t e  R e p o r t s , p t .  2 ,  t h e  S o u th e r n  S t a t e s ;  
S i x t e e n t h  C en su s  o f  t h e  U n i t e d  S t a t e s ,  1 9 4 0 :  A g r i c u l t u r e ,
V o l .  I ,  S t a t e  R e p o r t s , p t .  5 ,  S t a t i s t i c s  f o r  C o u n t i e s ;  U .S .
C en su s  o f  A g r i c u l t u r e ;  1 9 4 5 , V o l .  I ,  p t .  2 6 ,  T e x a s ;  U .S .
C en su s  o f  A g r i c u l t u r e :  1 9 5 0 , V o l .  I ,  p t .  2 6 ,  T e x a s ;  U .S .
C en su s  o f  A g r i c u l t u r e ;  1 9 5 4 , V o l .  I ,  C o u n t ie s  and S t a t e  E co ­
nom ic A rea s?  p t . 2 6 ,  T e x a s ; U .S . C en su s  o f  A g r i c u l t u r e ;  1959  
V o l .  I ,  C o u n t i e s , p t .  37» T e x a s ;  and U .S .  C en su s  o f  A g r i c u l ­
t u r e ;  . 1 9 6 4 , V o l .  I ,  p t .  3 7 ,  T e x a s .
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AFTER: WHITE AND MEINZER, GROUND-WATER IN 
THE WINTER GARDEN AND ADJACENT DISTRICTS 
IN SOUTHWESTERN TEXAS.




3 ,8 5 9  a c r e s  i n  1944  t o  6 l , 7 l 8  a c r e s  i n  1 9 6 4 .  As ground
w a te r  demands o n  t h e  C a r r i z o  a q u i f e r  become g r e a t e r  i n  F r io
and A t a s c o s a  c o u n t i e s ,  W in te r  G arden f a r m e r s ,  by  v i r t u e  o f
t h e i r  l o c a t i o n  a d j a c e n t  t o  th e  o u t c r o p  a r e a  w i l l ,  i n  t im e ,
4
e x p e r i e n c e  e v e n  g r e a t e r  r e d u c t i o n s  i n  a r t e s i a n  p r e s s u r e s .
W a t e r - l e v e l  d a t a  on  s e l e c t e d  o b s e r v a t i o n  w e l l s  i n  
th e  W in ter  Garden r e g i o n  h a v e  b e e n  p e r i o d i c a l l y  c o l l e c t e d  
b y  s t a t e  and f e d e r a l  a g e n c i e s  s i n c e  1 9 2 9 .  A c o m p a r is o n  o f  
T a b le  1 2 ,  c l i m a t i c  d a t a  f o r  U v a ld e  and C a r r iz o  S p r in g s  
(A pp en dix  I I ) ,  and h y d r o g r a p h s  o f  w e l l s  t a p p in g  t h e  C a r r iz o  
sand  ( F ig u r e  2 0 )  i n d i c a t e s  t h a t  in c r e a s e d  ground  w a te r  
w ith d r a w a ls  g e n e r a l l y  c o i n c i d e  w i t h  expand ed  a c r e a g e s  a n d /o r  
su b -n o r m a l p r e c i p i t a t i o n .
In  t h e  A s h e r t o n - C r y s t a l  C i t y - L a  P ry o r  area , a r t e s i a n  
p r e s s u r e s  were r e l a t i v e l y  s t a b l e  u n t i l  1 9 4 0 - 1 9 4 1 .  W e l l  
l e v e l s ,  w h ich  h a v e  d e c l i n e d  a lm o s t  c o n t i n u o u s l y  s i n c e  t h a t  
p e r i o d ,  r e a c h e d  t h e i r  l o w e s t  p o i n t s  d u r in g  th e  d r o u g h t  o f  t h e  
1 9 5 0 ' s .  The g r e a t e s t  d e c l i n e s  w ere  e x p e r ie n c e d  i n  t h e  C r y s t a l  
C it y  a r e a  w here t h e  w a t e r  l e v e l  i n  W ell  7 7 - l 8 - 6 0 1  f e l l  from  
f o r t y - o n e  f e e t  i n  A u g u s t ,  1941 t o  302 f e e t  i n  S e p te m b e r ,
1 9 5 5 *^ D uring  t h e  l a t t e r  p o r t i o n  o f  th e  d r o u g h t  ( 1 9 5 5 - 1 9 5 6 )
4
P e r s o n a l  i n t e r v i e w  w i t h  C. R, F o l l e t t ,  H y d r o l o g i s t ,  
U. S .  G e o l o g i c a l  S u r v e y ,  A u s t i n ,  T ex a s ,  F eb ru a ry  2 5 ,  1 9 6 9 .
5T exas W ater D ev e lo p m e n t  Board, W a te r -L e v e l  D a ta  From 
O b s e r v a t io n  W e l l s  i n  t h e  N o r th w e s t e r n  G u lf  C o a s t a l  P l a i n  o f  
T e x a s , by James W. Howard, R e p o r t  70 ( A u s t in :  T exas  Water
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HYDROGRAPHS OF SELECTED WELLS IN ZAVALA AND UVALDE COUNTIES 
AND PRECIPITATION AT UVALDE*
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rN lU FF I? tC N TM &  MCVCNTED THE CONBTRUCTiON OF A HYONOORAFH FOR A WELL IN THE CRYtTAl CITY-CARRIZO BFRINQB AREA.
Fig. 20
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s e v e r a l  w e l l s  i n  t h e  v i c i n i t y  o f  C r y s t a l  C i t y  w ere  b e in g
6pumped from $00  t o  6 00 f e e t .  Comparable pump s e t t i n g s  
a r e  o c c a s i o n a l l y  fo u n d  i n  th e  a r e a  t o d a y .
D e c l i n i n g  w e l l  l e v e l s  a r e  a p r o b le m  o f  much c o n c e r n  
i n  th e  more r e c e n t l y  d e v e lo p e d  B a t e s v i l l e - F r i o  Town r e g i o n .  
A lth o u g h  a d e q u a te  r e c o r d s  o f  w a ter  l e v e l  m ea su rem en ts  a r e  
l a r g e l y  l a c k i n g  f o r  w e l l s  t a p p in g  th e  C a r r i z o  sa n d  i n  t h i s  
a r e a ,  su ch  l i m i t e d  r e c o r d s  a s  a r e  a v a i l a b l e  i n d i c a t e  t h a t  
t h e r e  h a s  b e e n  a  c o n s i d e r a b l e  d e c l i n e  i n  t h e  a r t e s i a n  s u r f a c e  
l o c a l l y  s i n c e  t h e  end o f  World War I I .  The g r e a t e s t  d e c l i n e s  
h a v e  ta k e n  p l a c e  a rou n d  B a t e s v i l l e  where t h e  w a te r  l e v e l  i n  
w e l l  7 7 - 0 3 - 3 0 1  f e l l  s e v e n t y - t w o  f e e t  from  1957  t o  I966  (a n  
a v e r a g e  a n n u a l d e c l i n e  o f  e i g h t  f e e t ) .
The d e c l i n e  o f  w a te r  l e v e l s  i n  Z a v a la  and Dimmit 
c o u n t i e s  i s  o n e  o f  th e  m ost s e r i o u s  p r o b le m s  f a c i n g  a r e a  
f a r m e r s .  F i g u r e  21  i n d i c a t e s  t h a t  b e tw e e n  1 9 2 9 -1 9 3 0  and I9 6 5  
w a te r  l e v e l s  d e c l i n e d  from  zero  t o  t h i r t y  f e e t  on the  o u t c r o p  
o f  th e  C a r r iz o  s a n d .  D u r in g  t h i s  same p e r i o d ,  d e c l i n e s  o f  
o v e r  320 f e e t  w ere  r e c o r d e d  e a s t  o f  C r y s t a l  C i t y  a lo n g  t h e  
i n t e n s i v e l y  c u l t i v a t e d  N u eces  R iv e r  f l o o d p l a i n .
U n l ik e  t h e i r  c o u n t e r p a r t s  in  Z a v a la  and Dimmit c o u n ­
t i e s  to  th e  s o u t h ,  U v a ld e  County fa r m e r s ,  draw ing  w a te r  from  
t h e  r e l a t i v e l y  u n d e v e lo p e d  w e s t e r n  end o f  t h e  Edwards u n d e r ­
ground r e s e r v o i r ,  a r e  n o t  p la g u e d  by r a p i d l y  d e c l i n i n g  w e l l
P e r s o n a l  i n t e r v i e w  w i th  F. W. P u l l i a m ,  form er  Man­
a g e r ,  Z a v a la -D im m it  C o u n t i e s  Water Im provem ent D i s t r i c t  No. 1 , 
C r y s t a l  C i t y ,  T e x a s ,  June 3 , 1 9 6 8 .
&
EXPLANATION
APPROXIMATE CHANGE IN WATER LEVELS 
OF THE CARRIZO SAND IN THE 
WINTER GARDEN AND ADJACENT AREA, 
1929-1930 to  1965 
(PRELIMINARY COPY)
Fig. 21
MAP BY ROBERT L  BLUNTZER, GEOLOGIST 




l e v e l s .  I n  f a c t  w a t e r  i s  n o t  e v e n  c o n s i d e r e d  a s i g n i f i c a n t  
p r o b le m  b y  a r e a  g r o w ers  a t  t h e  p r e s e n t  t i m e .  A lth o u g h  fa rm ­
e r s ,  e s p e c i a l l y  t h o s e  i n  t h e  e a s t e r n  p o r t i o n  o f  U v a ld e  C o u n ty ,  
m ust o f t e n  pump from c o n s i d e r a b l e  d e p t h s  t o  o b t a i n  w a t e r ,  
pumps a r e  g e n e r a l l y  s e t  a t  l e s s  t h a n  100  f e e t .  The h y d ro g r a p h  
o f  w e l l  H -5 -1  i n d i c a t e s  t h a t  w e l l  l e v e l s ,  e x c e p t  f o r  a p e r i o d  
d u r in g  t h e  d r o u g h t  o f  t h e  1 9 5 0 ' s ,  h a v e  g e n e r a l l y  f l u c t u a t e d  
b e t w e e n  t h i r t y  and e i g h t y  f e e t .  U nderground w a t e r  i s  b o t h  
s h a l l o w  and p l e n t i f u l .  W e l l s  y i e l d i n g  1 ,0 0 0  g a l l o n s  p e r  
m in u te  (gpm) a r e  common i n  t h e  Edwards; h o w e v e r ,  i t  s h o u ld  
b e  n o t e d  t h a t  due t o  t h e  f a u l t e d  n a t u r e  o f  th e  a q u i f e r ,  w e l l s  
o n l y  a  f e w  hu n d red  y a r d s  a p a r t  may v a r y  c o n s i d e r a b l y  i n  t h e
7
q u a n t i t y  o f  w a te r  t h e y  p r o d u c e .
A lth o u g h  U v a ld e  C ounty  c o n t r i b u t e s  o v e r  kO p e r  c e n t  
o f  t h e  t o t a l  a n n u a l  r e c h a r g e  o f  th e  Edwards u n d erg ro u n d  
r e s e r v o i r ,  d i s c h a r g e  w i t h i n  t h e  c o u n t y  i s  m in im a l .  I n  1 9 6 ? 
a t o t a l  o f  8 0 ,9 0 0  a c r e - f e e t  o f  g rou n d  w a te r  was d i s c h a r g e d  
from  t h e  Edwards a q u i f e r  i n  U v a ld e  C o u n ty .  A g r i c u l t u r e  
( 8 3 . 9  p e r  c e n t )  and s p r i n g  f l o w  ( 8 . 7  p e r  c e n t )  a c c o u n te d  
f o r  o v e r  92  p e r  c e n t  o f  t h i s  d i s c h a r g e  f i g u r e .  D u r in g  t h i s  
same p e r i o d  a t o t a l  o f  55 7 » ^00 a c r e - f e e t  o f  ground w a te r  was  
d i s c h a r g e d  from  t h e  Edwards and a s s o c i a t e d  l i m e s t o n e s .  Over  
h a l f  o f  t h i s  f i g u r e ,  or 2 3 9 ,7 0 0  a c r e - f e e t  o f  ground  w a t e r ,
^ P e r s o n a l  i n t e r v i e w  w i t h  R. V. R aney, Owner, R a n e y ’ s  
W in d m i l l s ,  Pumps and W e ll  S u p p l i e s ,  U v a ld e ,  T e x a s ,  F eb ru a ry  
7,  1 9 6 9 .
92
g
w as d i s c h a r g e d  i n  B exar C oun ty  a l o n e .
I t  i s  w i t h  good r e a s o n  t h a t  U v a ld e  C ounty  v e g e t a b l e  
g r o w er s  c o n s i d e r  Bexar C o u n ty ,  and more s p e c i f i c a l l y  San  
A n t o n io ,  t o  be t h e  m ajor  t h r e a t  t o  t h e i r  f u t u r e  w a te r  s u p ­
p l i e s .  San A n t o n i o ' s  $ 8 7 ,7 1 8  (I96O ) i n h a b i t a n t s  r e p r e s e n t  
a n  i n c r e a s e  o f  a lm o s t  44  p e r  c e n t  o v e r  t h e  1 9 5 0  p o p u l a t i o n
o f  4 0 8 , 4 4 2 . A l l  o f  San  A n t o n i o ' s  w a te r  s u p p ly  i s  c u r r e n t l y
9
o b t a i n e d  from  w e l l s  t a p p i n g  t h e  Edwards a q u i f e r .  As t h e  
c i t y  c o n t i n u e s  t o  e x p a n d , i t  w i l l  im p o se  e v en  g r e a t e r  demands  
u p on  th e  Edwards a q u i f e r  f o r  i t s  m u n ic ip a l  and i n d u s t r i a l  
w a t e r  r e q u i r e m e n t s .
As h a s  b e e n  n o t e d ,  fa rm ers  d ra w in g  w a t e r  from  t h e  
C a r r iz o  sa n d  a r e  f a c e d  w i t h  t h e  p r o b le m  o f  d e c l i n i n g  w e l l  
l e v e l s .  T h ese  d e c l i n e s ,  t h e  r e s u l t  o f  o v e r d e v e lo p m e n t  o f  
t h e  C a r r i z o  a q u i f e r ,  a r e  l a r g e l y  due t o  T e x a s '  l a c k  o f  
l e g i s l a t i o n  r e g a r d i n g  r e g u l a t i o n  o f  grou n d  w a t e r  w i t h d r a w a l s .  
I n  1904  t h e  T exas  Supreme C ou rt i n  H o u sto n  and Texas C e n t r a l  
R a i l r o a d  v s .  E a s t  r u l e d  t h a t  p e r c o l a t i n g  grou n d  w a te r  i s  a 
p a r t  o f  t h e  s o i l  and a s  su c h  b e l o n g s  t o  t h e  la n d o w n e r .  The 
C o u rt  h e l d  t h a t  la n d o w n e r s  a r e  w i t h i n  t h e i r  r i g h t s  t o  w ith d r a w
Q
Edwards U nderground Water D i s t r i c t ,  Ground-W ater  
D is c h a r g e  from  t h e  Edwards and A s s o c i a t e d  L im e s t o n e ,  S an  
A n to n io  A rea , T e x a s ,  I 9 6 0 , by P a u l  R ettm an , p r e p a r e d  i n c o ­
o p e r a t i o n  w i t h  th e  U .S .  G e o l o g i c a l  S u r v e y ,  Edwards U n d er ­
ground W ater  D i s t r i c t  and th e  T exas  W ater D ev e lo p m en t B oard ,  
B u l l e t i n  17  (S an  A n to n io  : Edwards U nderground Water D i s t r i c t ,
1 9 6 8 ) ,  p .  2 .
^ L e t t e r  from  W i l l ia m  L. G r o f f ,  C i t y  W ater B oard ,
San A n t o n io ,  T e x a s ,  F e b r u a r y  3 , 1 9 6 9 .
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a t  a n y  t im e  an y  q u a n t i t y  o f  w a t e r  d e s i r e d  a s  l o n g  a s  r e a s o n ­
a b l e  and l e g i t i m a t e  ( b e n e f i c i a l )  u s e  i s  made o f  th e  w a ter  
t a k e n . A s  no T ex a s  c o u r t  h a s  e v e r  d e p a r t e d  from  t h e  a b s o ­
l u t e  o w n e r sh ip  p o l i c y ,  t h i s  d e c i s i o n  i s  s t i l l  th e  b a s i s  f o r  
ground  w a te r  o w n e r sh ip  i n  T e x a s .
C o n s e r v a t i o n  E f f o r t s  
P rogram s d e s ig n e d  t o  m a in t a in  p r e s e n t  w a te r  s u p p l i e s  
and i n s u r e  a d e q u a te  f u t u r e  s u p p l i e s  a r e  o p e r a t i v e  i n  b o th  
th e  N o r th e r n  and S o u th e r n  d i s t r i c t s  o f  t h e  W in ter  Garden.
The Z a v a la -D im m it  C o u n t ie s  W ater Im provem ent D i s t r i c t  No. 1 , 
c h a r t e r e d  i n  1 9 2 4 , em b races  a p p r o x im a t e ly  1 8 ,7 2 3  a c r e s  o f  
l a n d  a lo n g  t h e  N u eces  R iv e r  e a s t  o f  C r y s t a l  C i t y  (F ig u r e  2 2 ).  
O r g a n iz e d  t o  p r o v i d e  w a te r  f o r  i r r i g a t i o n  t o  l o c a l  fa r m e r s ,  
t h e  D i s t r i c t  i s  g o v e rn ed  b y  a f i v e  man b o a r d  o f  d i r e c t o r s .
C orpus C h r i s t i  v s .  P l e a s a n t o n  d e c id e d  by th e  T exas  
Supreme C o u r t  i n  1955  i s  t h e  m ost s i g n i f i c a n t  c a s e  i n  r e c e n t  
y e a r s  t o  d e a l  w i t h  T exas grou n d  w a te r  l a w .  T h is  d e c i s i o n  has  
f a r  r e a c h i n g  i m p l i c a t i o n s  f o r  i r r i g a t e d  a g r i c u l t u r e  i n  th e  
W in ter  G arden a r e a .  I n  t h i s  c a s e  th e  C o u r t  r u l e d  t h a t  th e  
c i t y  o f  C orpus C h r i s t i ,  w h ic h  had a c c e s s  t o  f o u r  w e l l s  i n  
A t a s c o s a  C o u n ty ,  was l e g a l l y  e n t i t l e d  t o  t a k e  w a te r  from t h e s e  
w e l l s ,  d i v e r t  i t  i n t o  a n e a r b y  s t r e a m , and t r a n s p o r t  i t  v i a  
t h e  N u eces  R i v e r  some l l B  m i l e s  d ow n stream  f o r  m u n ic ip a l  u s e .  
D e s p i t e  t h e  f a c t  t h a t  an e s t i m a t e d  60  t o  75 p e r  c e n t  o f  th e  
w a t e r  t r a n s p o r t e d  was l o s t  th r o u g h  e v a p o r a t i o n  and s e e p a g e ,  
w a s t e  was n o t  c o n s i d e r e d  t o  have  o c c u r r e d  s i n c e  t h e  w a te r  
was in t e n d e d  f o r  b e n e f i c i a l  p u r p o s e s .  P r o c e e d in g  d i s c u s s i o n  
b a s e d  on d a t a  p r e s e n t e d  i n  U . S . ,  C o n g r e s s ,  H ouse , R ep o rt  o f  
t h e  U .S .  S tu d y  C o m m iss io n -T e x a s , H. D o c . 494  P t .  2 , o 7 th  
C o n g . , 2nd s e s s . ,  19&2 , pT 3 2 9 .
A r th u r  P .  Duggan, "Texas G round-W ater Law," P r o ­
c e e d i n g s  W ater Law C o n f e r e n c e , s p o n s o r e d  b y  th e  S c h o o l  o f  
Law, th e  U n i v e r s i t y  o f  T ex a s  ( A u s t in ,  November 2 0 - 2 1 ,
1 9 5 2 ) ,  p .  1 3 .
THE ZAVAIA-DIMWIIT COUNTIES W ATER 
IM PROVEM ENT DISTRICT NO. 1
ZAVALA COUNTY
UPPER NUECES 
RESERVOIR /  DIMMIT COUNTY
r iv er





1 INCH: 3,000 FEET
Fig. 22
SOURCE: LEANOER WAGNER, TAX ASSESSOR- 
COLLECTOR-BOOKKEEPER. ZAVALA-DIMMIT 
COUNTIES WATER IMPROVEMENT DISTRICT NO. 1.
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T h is  g ro u p , e l e c t e d  b y  D i s t r i c t  m em bers, i s  empowered t o  s e t  
th e  r a t e s ,  c o l l e c t  t a x e s ,  and make e x p e n d i t u r e s  a s  n e c e s s a r y  
f o r  th e  s u c c e s s f u l  o p e r a t i o n  o f  t h e  D i s t r i c t .
The D i s t r i c t  owns, o p e r a t e s ,  and m a in t a in s  t h r e e  dams 
w i t h i n  t h e  N u e c e s  R iv e r  w a t e r s h e d .  The Upper N u eces  R e s e r v o i r  
( c a p a c i t y  7 , 5 9 0  a c r e - f e e t ) ,  l o c a t e d  a p p r o x im a t e ly  s i x  m i l e s  
n o r t h  o f  C r y s t a l  C i t y  on th e  N u e c e s  R i v e r ,  i s  th e  D i s t r i c t ' s  
m ajor s t o r a g e  f a c i l i t y  ( P l a t e  1 3 ) .  W ater i s  r e l e a s e d  th r o u g h
t
P l a t e  1 3 - -T h e  Upper N u e c es  R e s e r v o i r  a s  
v ie w e d  from  a to p  th e  dam.
t h e  Upper Dam a s  n e e d e d  to  k e e p  t h e  B oyn ton  ( c a p a c i t y  2 ,9 8 4
a c r e - f e e t )  ( P l a t e  l 4 ) and E s p a n to s a  ( c a p a c i t y  1 ,7 4 5  a c r e - f e e t )
( P l a t e  15 )  r e s e r v o i r s  f u l l .  A l th o u g h  t h e  D i s t r i c t  i s  a l l o w e d
t o  impound s to r m  w a t e r s  as n e e d e d ,  n a t u r a l  s t r e a m  f l o w  c a n n o t
l e g a l l y  b e  o b s t r u c t e d .
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P l a t e  l k - - X  p o r t i o n  o f  th e  B oyn ton  
R e s e r v o i r  and dam. N ote  th e  e l e v a t e d  e l e c t r i c  
pumping p l a n t s .  The c o n c r e t e  s t r u c t u r e s  i n  th e  
fo r e g r o u n d  r e p r e s e n t  a p o r t i o n  o f  th e  o r i g i n a l  
d i s t r i b u t i o n  s y s te m  f o r  B o y n t o n 's  W in te r  Garden  
Ranch la n d  d e v e lo p m e n t  p r o j e c t .
P l a t e  1 5 - - E s p a n t o s a  R e s e r v o i r  as v ie w ed  
from  a p o i n t  n ea r  th e  dam. T h is  r e s e r v o i r  was 
form ed by th e  damming o f  E s p a n to s a  s lo u g h  (a 
p a r t i a l l y  abandoned meander o f  t h e  N u eces  R i v e r ) .
9 7
D u r in g  1968  t h e  D i s t r i c t  t a x  r a t e  was $ .5 0  p e r  $100  
la n d  v a l u a t i o n .  A l l  a c r e a g e  w i t h i n  t h e  D i s t r i c t  i s  c l a s s i f i e d  
a s  e i t h e r  i r r i g a b l e  (v a lu e d  b y  t h e  D i s t r i c t  a t  $126  p e r  a c r e )  
or  b r u s h la n d  ( v a lu e d  b y  th e  D i s t r i c t  a t  $15 p e r  a c r e ) .  As 
t h e  D i s t r i c t  i s  f r e e  o f  bonded i n d e b t e d n e s s ,  th e  t a x e s  l e v i e d  
a r e  u s e d  f o r  t h e  m a in te n a n c e  o f  t h e  t h r e e  dams and a d j a c e n t  
l e v e e s  and f o r  a d m i n i s t r a t i v e  e x p e n s e s .  The D i s t r i c t ,  w h ich  
p r e s e n t l y  h a s  a r e s e r v e  o f  some $ 5 2 , 0 0 0 , e x p e c t s  t o  r e d u c e  
th e  t a x  r a t e  t o  $ .2 5  p e r  $100  i n  1 9 6 9 .
L an d ow n ers  a r e  a l lo w e d  t o  w ith d r a w  u n l i m i t e d  q u a n t i ­
t i e s  o f  w a t e r  f o r  i r r i g a t i o n  p u r p o s e s  a s  l o n g  a s  s u p p l i e s  a re  
a v a i l a b l e  from  D i s t r i c t  r e s e r v o i r s  ( P l a t e  l 6 ) .  O c c a s i o n a l l y  
t h e  D i s t r i c t ' s  w a te r  s u p p l i e s  a r e  e x h a u s t e d  by exp an d ed  a c r e ­
a g e s  o r  e x t e n d e d  p e r i o d s  o f  su b -n o r m a l p r e c i p i t a t i o n .  I n  
su c h  i n s t a n c e s  g r o w e r s  a re  f o r c e d  t o  r e l y  upon t h e i r  own d eep
w e l l s  f o r  t h e i r  w a te r  n e e d s .  T h ese  w e l l s ,  known l o c a l l y  as
12" sta n d b y "  w e l l s ,  t a p  t h e  C a r r iz o  sand  ( P l a t e  1 7 ) .
The Edwards Underground Water D i s t r i c t ,  e s t a b l i s h e d
i n  1959  b y  t h e  T ex a s  l e g i s l a t u r e  " to  c o n s e r v e ,  p r e s e r v e ,
p r o t e c t  and i n c r e a s e  th e  r e c h a r g e  o f  and p r e v e n t  t h e  w a s t e
and p o l l u t i o n  o f  th e  u n dergroun d"  r e s e r v o i r ,  i n c l u d e s  a l l  o f
U v a ld e  C o u n ty ,  m ost o f  Medina and B exar  c o u n t i e s  and a s m a l l
X1p o r t i o n  o f  Comal and Hays c o u n t i e s  ( F ig u r e  2 3 ) .  The
12 I n f o r m a t i o n  r e g a r d in g  th e  Z a v a la -D im m it  C o u n t ie s  
Water Im provem en t D i s t r i c t  No. 1 o b t a i n e d  from L ean der  Wagner, 
p e r s o n a l  i n t e r v i e w .
^^Edwards U nderground Water D i s t r i c t ,  The Edwards
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P l a t e  l 6 - -W a ter  i s  t a k e n  from  a r e a  
r e s e r v o i r s  by e l e c t r i c a l l y  p ow ered  pump u n i t s  
s u c h  a s  t h i s  on e  a t  Bermuda.
I ,
P l a t e  1 7 - “T h is  " stan d b y"  w e l l  i s  l o c a t e d  
a d j a c e n t  t o  th e  N ueces  R iv e r  ( t r e e  l i n e  i n  b a c k ­
g r o u n d )  a p p r o x im a t e ly  t h r e e  m i l e s  s o u t h e a s t  o f  
C r y s t a l  C i t y .  W ater , pumped i n t o  t h e  c o n c r e t e  
s t r u c t u r e  a t  th e  b o t to m  r i g h t  o f  t h e  p h o to g r a p h ,  
i s  d i s t r i b u t e d  to  th e  u p p er  end o f  t h e  f i e l d  v i a  
d i t c h e s .
THE EDWARDS UNDERGROUND WATER 
DISTRICT
H A Y S
/  C O M A L
'h  3 AUNFELS
E D I N A  \  /  .
lARCOS





SOURCE: EDWARDS UNDERGROUND WATER 
DISTRICT.
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D i s t r i c t ,  g o v e r n e d  b y  a f i f t e e n  member b o a rd  o f  d i r e c t o r s  
( t h r e e  d i r e c t o r s  from  ea ch  o f  t h e  member c o u n t i e s ) ,  i s  
empowered b y  s t a t u t e  t o  a c q u i r e  la n d  th r o u g h  p u r c h a s e ,  
th r o u g h  s e c u r i n g  e a s e m e n t s ,  or  b y  t h e  r i g h t  o f  em in e n t  dom ain  
f o r  th e  p u r p o s e  o f  e r e c t i n g  a n d /o r  e q u ip p in g  r e c h a r g e  f a c i l i ­
t i e s ,  and t o  c o n d u c t  s u r v e y s  and d e v e l o p  p l a n s  r e l a t i v e  t o  
t h e  a c c o m p l i s h m e n t  o f  D i s t r i c t  p u r p o s e s .  O p e r a t in g  fu n d s
a r e  d e r i v e d  from  a t a x  o f  # .0 2  p e r  #100  p r o p e r t y  v a l u a t i o n
Ikl e v i e d  on  D i s t r i c t  r e s i d e n t s .
The p o s s i b i l i t y  o f  a r t i f i c i a l l y  r e c h a r g in g  a r e a  
a q u i f e r s  h a s  b e e n  th e  s u b j e c t  o f  much c o n v e r s a t i o n  among 
W in ter  G arden r e s i d e n t s  d u r in g  t h e  l a s t  f i f t y  y e a r s .  One 
o f  t h e  e a r l i e s t  a t t e m p t s  a t  a r t i f i c i a l  ground w a ter  r e c h a r g e  
i n  th e  W in te r  G arden o c c u r r e d  i n  M arch, 1926 when F .  W.
P u l l i a m  and F . M. G etzen d a n e r  s u p e r v i s e d  th e  pumping o f  w a te r  
from  Caymanche Lake i n t o  a n e a r b y  i r r i g a t i o n  w e l l  t a p p in g  
t h e  C a r r i z o  a q u i f e r .  A lth o u g h  a c c u r a t e  i n t a k e  m easu rem en ts  
w ere  n o t  r e c o r d e d ,  o v e r a l l  r e s u l t s  i n d i c a t e d  t h a t  t h e  C a r r iz o  
san d  was c a p a b l e  o f  a b s o r b in g  l a r g e  q u a n t i t i e s  o f  w a t e r .
I n  1926 w a t e r  w as a t  or  n e a r  t h e  s u r f a c e  th r o u g h o u t  m ost o f  
th e  W in te r  G arden  r e g i o n .  B e c a u se  w a t e r  was r e a d i l y  a v a i l a b l e
U nd erground  W ater  D i s t r i c t  and Edwsurds U nderground R e s e r v o i r  
(S an  A n to n io :  Edwards U nd erground  W ater  D i s t r i c t ,  n . d . ) .
p .  6 .
1 4F red  Mason and Grady M a h a f f e y ,  p e r s o n a l  i n t e r v i e w .
15-^F. M. G e tz e n d a n e r ,  " R e p l e n i s h i n g  C a r r iz o  Sand  
W a te r ,"  C a t a r i n a ,  T e x a s ,  1 9 5 3 , p p . 2 - 3 . (M im eograp h ed .)
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and r e l a t i v e l y  i n e x p e n s i v e  to  o b t a i n ,  t h e  r e c h a r g e  e x p e r im e n t  
drew  l i t t l e  n o t i c e  from  a r e a  f a r m e r s .
S i n c e  t h e  d r o u g h t  o f  t h e  1 9 5 0 *s a f e w  i n d i v i d u a l s ,  
r e c o g n i z i n g  t h e  i m p l i c a t i o n s  o f  t h e  c o n t i n u a l l y  d e c l i n i n g  
p i e z o m e t r i c  s u r f a c e , h a v e  ta k e n  i t  u p o n  t h e m s e lv e s  t o  t r y  and 
im p le m en t  some t y p e  o f  a r t i f i c i a l  r e c h a r g e  program . The m ost  
r e c e n t  e x p e r im e n t  i n v o l v i n g  a r t i f i c i a l  r e c h a r g e  o f  t h e  C a r r iz o  
a q u i f e r  was c o n d u c t e d  a p p r o x im a t e ly  s i x  m i l e s  n o r t h e a s t  o f  
C a r r iz o  S p r i n g s  on  t h e  A lb e r t  I v y  fa rm  i n  t h e  summer o f  I 9 6 6 . 
D u r in g  th e  s i x t y - t w o  hour t e s t  p e r i o d ,  t h e  r e c h a r g e  a b s o r p ­
t i o n  r a t e  was c o n t i n u o u s l y  in  e x c e s s  o f  1 ,0 0 0  gpm. C o n c lu ­
s i o n s  r e a c h e d  b y  t h o s e  i n  ch a r g e  o f  t h e  e x p e r im e n t  i n d i c a t e  
t h a t  r e c h a r g e  o f  t h e  C a r r iz o  a q u i f e r  i s  f e a s i b l e .
A p p l i c a t i o n  i s  p r e s e n t l y  b e i n g  made by t h e  C a r r iz o  
Sand W ater  Group f o r  a $ 1 7 5 ,0 0 0  g r a n t  from t h e  Econom ic D e v e l ­
opm ent A d m i n i s t r a t i o n  (U .S .  D ep a r tm en t  o f  Commerce) t o  c o n ­
s t r u c t  a d e m o n s t r a t i o n  f e a s i b i l i t y  p r o j e c t .  P r o j e c t  p l a n s  
c a l l  f o r  t h r e e  w e l l s ,  o n e - h a l f  o f  a  m i l e  a p a r t ,  t o  b e  d r i l l e d  
i n t o  t h e  C a r r i z o  s a n d .  Two o f  t h e s e  w e l l s ,  c o m p le te  w i t h  a
f i l t e r i n g  s y s t e m ,  w i l l  b e  em ployed i n  r e c h a r g e  a c t i v i t i e s .
17The t h i r d  w e l l  i s  t o  b e  u s e d  f o r  o b s e r v a t i o n  p u r p o s e s .
A t te m p ts  t o  a r t i f i c a l l y  r e c h a r g e  th e  Edwards a q u i f e r
P e r s o n a l  i n t e r v i e w  w i t h  W i l l i a m  C. D av id sson , P r o ­
j e c t  C o - o r d i n a t o r ,  Urban R enewal A g e n c y ,  C r y s t a l  C i t y ,
T e x a s ,  O c to b e r  I 5 , 1 9 6 8 .
17 P e r s o n a l  i n t e r v i e w  w i t h  Sam A n d erson , E x e c u t i v e  
D i r e c t o r ,  U rban R enew al A gency, C r y s t a l  C i t y ,  T e x a s ,  O c to b e r  
1 4 , 1 9 6 8 .
1 0 2
b e g a n  d u r in g  th e  d r o u g h t  o f  t h e  1 9 5 0 ' s .  To d a t e  m ost r e c h a r g e  
p r o j e c t s  h a v e  b e e n  c o n c e r n e d  w i t h  b u i l d i n g  im p ou n d in g  s t r u c ­
t u r e s  t o  d i v e r t  f l o o d w a t e r s  i n t o  t h e  f r a c t u r e d  l i m e s t o n e s  o f  
a r e a  s t r e a m  b e d s .
One o f  t h e  m o s t  n o t a b l e  r e c h a r g e  e f f o r t s  i n  U v a ld e  
C ounty i s  on  t h e  F r e d  Mason r a n c h .  The r e c h a r g e  p r o j e c t ,  
one o f  t h e  t h i r t e e n  i n  U v a ld e  C ou n ty , i s  l o c a t e d  on i n t e r m i t ­
t e n t  I n d ia n  C r ee k ,  a  t r i b u t a r y  o f  t h e  N u eces  R i v e r ,  some 
tw e n ty  m i l e s  n o r t h  o f  U v a ld e .  The f a c i l i t y  c o n s i s t s  o f  a 
dam, two g r a t e s ,  an d  a p r o t e c t i v e  f e n c e .  The dam, s i t u a t e d  
a p p r o x im a t e ly  f o r t y  f e e t  dow nstream  from  t h e  g r a t e s ,  i s  2^3 
f e e t  l o n g  an*) h a s  a maximum h e i g h t  o f  e l e v e n  f e e t .  Two 
g r a t e s  c o n s t r u c t e d  o f  t w o - i n c h  c o n c r e t e  f i l l e d  t u b i n g  p r e v e n t  
l a r g e  l o g s  and r o c k s  from  e n t e r i n g  t h e  i n j e c t i o n  s h a f t s  
( P l a t e  l 8 ) .  The c h a i n  l i n k  f e n c e  l o c a t e d  n o r t h  and e a s t  o f  
th e  g r a t e s  p r o v i d e s  t h e s e  s t r u c t u r e s  w i t h  f u r t h e r  p r o t e c t i o n  
from d e b r i s - f i l l e d  f l o o d  w a t e r s .  A l l  w a te r  im pounded b y  th e  
dam i s  d i v e r t e d  t o  t h e  g r a t e  a rea  b y  a c h a n n e l  c u t  b e lo w
g ra d e  ( P l a t e  1 9 ) .  A c cu m u la ted  d e b r i s  i s  rem oved  from t h e
l 8f e n c e  and g r a t e s  b y  f i r e  a f t e r  e a c h  r e c h a r g e  p e r i o d .
A lth o u g h  l o n g  term  d a t a  r e g a r d in g  r e c h a r g e  b y  t h e  Mason
f a c i l i t y  a r e  n o t  a v a i l a b l e .  W elder and R e e v e s  o f  t h e  U n ite d
S t a t e s  G e o l o g i c a l  S u r v e y  e s t i m a t e d  r e c h a r g e  d u r in g  an e l e v e n
1 Q (
hour p e r i o d  i n  May, 1 9 5 7 , a t  290 a c r e - f e e t .
l 8 F red  M ason , p e r s o n a l  i n t e r v i e w .
^ ^ U .S . ,  D e p a r tm e n t  o f  t h e  I n t e r i o r ,  U v a ld e  C o u n ty ,
T e x a s , p .  3 2 .
1 0 3
P l a t e  l 8 - - P r o t e c t i v e  g r a t i n g  o v e r l y i n g  
r e c h a r g e  i n j e c t i o n  s h a f t .  (P h o to g r a p h  c o u r t e s y  
o f  F red  M a so n .)
P l a t e  19 - -U p stre a r n  p o r t i o n  o f  th e  Mason 
r e c h a r g e  f a c i l i t y .  (P h o to g r a p h  c o u r t e s y  o f  Fred  
M a s o n . )
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E f f o r t s  t o  c o n s e r v e  w a te r  a re  b e i n g  made b o th  l o c a l l y  
and a t  t h e  s t a t e  l e v e l .  The r e c e n t l y  r e l e a s e d  T exas Water 
P la n  p r o p o s e s  t o  d i v e r t  2 0 0 ,0 0 0  a c r e - f e e t  o f  w a te r  from  
t h e  R io  Grande n e a r  E a g le  P a s s  t o  p r o v i d e  i r r i g a t i o n  w a ter  
f o r  a p p r o x im a t e ly  2 3 2 ,6 0 0  a c r e s  o f  p o t e n t i a l l y  i r r i g a b l e  
la n d  i n  t h e  W in ter  Gar'den and a d j a c e n t  a r e a s . Water d i v e r t e d  
from  t h e  R io  Grande w ould  b e  r e p l a c e d  i n  th e  Lower R io  Grande 
V a l l e y  a r e a  b y  w a te r  from  t h e  C o a s t a l  C a n a l (a  p r o p o se d  
s e r i e s  o f  c o n n e c t i n g  a r t i f i c i a l  and n a t u r a l  w a terw a y s  e x t e n d in g  
from  humid n o r t h e a s t  T exas  t o  th e  sem i-arid  Lower R io  Grande 
V a l l e y
The H igh  C o s t s  o f  O b t a in in g  W ater  
D u r in g  t h e  p e r i o d  p r i o r  t o  t h e  D e p r e s s i o n  and to  a 
l e s s e r  e x t e n t  th r o u g h  W orld War I I ,  many a r e a  v e g e t a b l e  
fa r m e r s  p r e f e r r e d  t o  l e a s e  r a t h e r  t h a n  buy l a n d .  L e a se  
a r r a n g e m e n ts  v a r i e d ,  b u t  a s  a r u l e  t h e  grow er was g r a n te d  
t h e  u s e  o f  a d e s i g n a t e d  a c r e a g e  f o r  a p e r i o d  o f  f i v e  y e a r s .
I n  r e t u r n ,  t h e  grow er was r e q u i r e d  t o  c l e a r  th e  la n d  and 
d r i l l  and e q u ip  a s p e c i f i e d  number o f  p r o d u c in g  w e l l s  (g e n ­
e r a l l y  one  w e l l  f o r  e v e r y  150  t o  200  a c r e s  o f  l a n d ) .  T h is  
was an i d e a l  arran gem en t f o r  b o t h  t h e  v e g e t a b l e  farm er and 
t h e  la n d o w n e r .  The p o o r  v e g e t a b l e  fa r m in g  p r a c t i c e s  so  
p r e v a l e n t  i n  th e  a r e a  p r i o r  t o  World War I I  r e n d e r e d  th e
20P e r s o n a l  i n t e r v i e w  w i t h  P a u l  T. G i l l e t t ,  A g r i c u l ­
t u r a l  S p e c i a l i s t ,  T exas W ater D ev e lo p m en t B oard , A u s t in ,  
T e x a s ,  F e b ru a ry  7 , 1 9 6 9 *
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la n d  p r a c t i c a l l y  w o r t h l e s s  f o r  t h e  p r o d u c t i o n  o f  v e g e t a b l e  
c r o p s  b y  t h e  end o f  t h e  f i f t h  y e a r .  T h is  was o f  l i t t l e  c o n ­
c e r n  t o  t h e  l e s s o r ,  u s u a l l y  a r a n c h e r ,  who upon t e r m i n a t i o n  
o f  t h e  l e a s e  p o s s e s s e d  b o t h  c l e a r e d  p a s t u r a g e  and deep  w a t e r  
w e l l s .
The l a b o r  r e q u i r e d  t o  c l e a r  t h e  la n d  was ch ea p , w e l l s
w ere  r e l a t i v e l y  i n e x p e n s i v e  t o  i n s t a l l ;  and w a t e r ,  a l t h o u g h
r a r e l y  f l o w i n g ,  was s h a l l o w  and c o u l d  e a s i l y  be  o b t a in e d  w i t h
lo w  h o r s e p o w e r  pumps. C o s t s  t o  th e  g row er  u s u a l l y  am ounted
o n l y  t o  t h e  e x p e n s e s  i n v o l v e d  i n  w e l l  i n s t a l l a t i o n  ( g e n e r a l l y
l e s s  th a n  # 1 0 , 0 0 0 ) a s  m ost o f  h i s  c l e a r i n g  c o s t s  were r e t u r n e d
fro m  t h e  s a l e  o f  f i r e w o o d .  W ith a p o t e n t i a l  f o r  p r o f i t  many
t im e s  t h i s  am ou nt, w e l l  c o s t s  w ere  a s m a l l  p r i c e  to  p ay  f o r
21t h e  u s e  o f  a n o t h e r ' s  la n d .
C o n d i t i o n s  t o d a y  a r e  q u i t e  d i f f e r e n t .  The on ce  
s h i f t i n g  v e g e t a b l e  a c r e a g e s  h a v e  b e e n  more o r  l e s s  s t a b i l i z e d  
b y  th e  e v e r - i n c r e a s i n g  e x p e n s e s  i n v o l v e d  i n  b u y in g  and c l e a r ­
i n g  la n d  and a c q u i r i n g  i r r i g a t i o n  w a t e r .  B u y in g  la n d  i s  one  
o f  th e  v e g e t a b l e  g r o w er s  g r e a t e s t  e x p e n s e s .  A lth o u g h  b r u s h ­
la n d  s u i t a b l e  f o r  i r r i g a t i o n  may g e n e r a l l y  b e  p u rc h a se d  f o r  
b e tw e e n  #75  t o  #100  an  a c r e ,  fa r m e r s  ca n  e x p e c t  t o  p ay  from  
# 2 5 0  t o  # 5 0 0  a n  a c r e  f o r  la n d  p r e v i o u s l y  c l e a r e d  and e q u ip p e d  
w i t h  d eep  w e l l s .  The a r e a ' s  h i g h e s t  p r i c e d  a c r e a g e s  a r e
fo u n d  a l o n g  t h e  N u e c es  R iv e r  e a s t  o f  C r y s t a l  C i t y  w here b o t h
I !
s u r f a c e  and ground  w a te r  a r e  a v a i l a b l e .  A verage  c o s t s  p e r
21F . W. P u l l i a m  and G rover  C. J a c k s o n ,  p e r s o n a l
i n t e r v i e w s .
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a c r e  a r e  c o n s i d e r a b l y  l e s s  i n  t h e  U v a ld e  ( $ 3 5 0 ), B a t e s v i l l e  
( $ 3 0 0 ) ,  and C a r r iz o  S p r in g s  ($ 2 0 0 ) s e c t o r s  o f  th e  W in ter
G arden . 22
I f  b r u s h l a n d  i s  p u r c h a s e d ,  th e  la n d  must b e  c l e a r e d  
and g r a d e d .  T oday b u l l d o z e r s  do i n  d a y s  w hat i t  on ce  t o o k  
han d  la b o r  w eek s  t o  a c c o m p l i s h .  A lth o u g h  v a r y in g  c o n s i d e r a b l y  
w i t h  q u a n t i t y  and s i z e  o f  b r u s h ,  l a n d  i n  t h e  W inter  Garden  
c a n  b e  m e c h a n i c a l l y  c l e a r e d  and g r a d e d ,  a t  an a v e r a g e  c o s t




P l a t e  2 0 - - R e c e n t l y  c l e a r e d  area two m i l e s  
w e s t  o f  B a t e s v i l l e  b e i n g  p r e p a r e d  (g r a d ed )  f o r  
i r r i g a t i o n .
22 P e r s o n a l  i n t e r v i e w s  w i t h  M. 0 . C a r d in ,  a b s t r a c t o r ,  
P a u l  J . L i t t l e ^  A t t o r n e y  a t  Law, C r y s t a l  C i t y ,  T e x a s ,  March 
2 1 , 1 9 6 9 ,  and J o s h  A shby, r e t i r e d  b a n k e r ,  Ashby and G arner  
Company, U v a ld e ,  T e x a s ,  March 2 1 , 1 9 6 9 .
^ ^ P e r s o n a l  i n t e r v i e w  w i t h  Joe  M i l l e r ,  A rea  E n g in e e r  
U .S .  D ep artm en t o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  
(Area 2 3 ) ,  U v a ld e ,  T e x a s ,  March 2 0 , 1 9 6 9 .
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The s i n g l e  m o st  im p o r t a n t  f a c t o r  r e s p o n s i b l e  f o r  th e  
s t a b i l i z a t i o n  o f  v e g e t a b l e  a c r e a g e  h a s  b e e n  t h e  i n c r e a s e d  
c o s t  o f  o b t a i n i n g  w a t e r .  The a v e r a g e  c o s t  o f  a f u l l y  e q u ip p e d  
i r r i g a t i o n  w e l l  i n s t a l l e d  i n  th e  W in te r  Getrden a r e a  i n  I9 6 7  
was a p p r o x im a t e ly  $ 3 0 , 0 0 0 . A verage  w e l l  c o s t s  m ig h t  b e  
b r o k e n  down a s  f o l l o w s ;  ( 1 ) $10  t o  $13 p e r  f o o t  t o  d r i l l  a 
w e l l  t w e l v e  i n c h e s  i n  d ia m e te r  ( a v e r a g e  e x p e n d i t u r e  f o r  
d r i l l i n g  a w e l l  i n  t h e  a r e a  i s  $ 1 0 , 0 0 0 ) ,  ( 2 ) $ 7 ,0 0 0  t o  $1 0 ,0 0 0
t o  p u r c h a s e  and i n s t a l l  a d e e p - w e l l  t u r b i n e  pump, ( 3 ) $7 ,0 0 0  
t o  $ 1 0 ,0 0 0  t o  p u r c h a s e  and i n s t a l l  a n a t u r a l  g a s  power p l a n t .  
A v era g e  l i f e  e x p e c t a n c y  o f  th e  pump and pow er p l a n t ,  w i t h  
an o v e r h a u l  i n  t h e  f i f t h  y e a r  o f  o p e r a t i o n ,  i s  t e n  y e a r s .
D u r in g  an  a v e r a g e  w i n t e r  s e a s o n  one  w e l l  w i l l  s u p p ly  
i r r i g a t i o n  w a te r  t o  b e tw e e n  250 and 300 a c r e s  o f  la n d .  H igh  
e v a p o r a t i o n  r a t e s  d u r in g  th e  summer m on ths  r e d u c e  t h i s  f i g u r e
25t o  a p p r o x i m a t e l y  100  a c r e s .
A lth o u g h  e l e c t r i c i t y ,  g a s o l i n e ,  and d i e s e l  f u e l s  
h a v e  b e e n  u s e d  i n  t h e  p a s t ,  v i r t u a l l y  a l l  o f  t h e  deep  w e l l s  
i n s t a l l e d  i n  t h e  W in ter  Garden w i t h i n  t h e  l a s t  f i f t e e n  y e a r s  
u t i l i z e  n a t u r a l  g a s  a s  t h e  s o u r c e  o f  p o w e r .  R a te s  on n a t u r a l  
g a s ,  th e  c h e a p e s t  f u e l  a v a i l a b l e  t o  a r e a  f a r m e r s ,  v a r y  from  
$ . 1 5  t o  $ . 5 5  p e r  1 ,0 0 0  c u b ic  f e e t .  O ld er  c o n t r a c t s ,  w h ich
24 P e r s o n a l  i n t e r v i e w  w ith  F red  W. M i l l e r ,  Owner,
Z a v a la  Pump and E n g in e  Company, C r y s t a l  C i t y ,  T e x a s ,  F eb ru a ry
4 , 1 9 6 9 .
^ ^ P e r s o n a l  i n t e r v i e w  w i t h  W il l ia m  W. B a l l a r d ,  P a r t n e r ,  
A b le  I r r i g a t i o n  Company, U v a ld e ,  T e x a s ,  S ep tem b er  2 8 , I 9 6 8 .
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r e f l e c t  t h e  lo w e r  r a t e s ,  a r e ,  upon e x p i r a t i o n ,  b e i n g  r e p l a c e d  
by c o n t r a c t s  c a l l i n g  f o r  th e  $ .5 5  r a t e .
As i n d i c a t e d  by T a b le  13 th e  f u e l  c o s t s  r e q u i r e d  t o  
b r in g  an a c r e - f o o t  o f  w a ter  to  th e  s u r f a c e  f l u c t u a t e  c o n s i d ­
e r a b ly  d e p e n d in g  u p o n  w e l l  l o c a t i o n ,  pum ping d e p t h ,  and 
y i e l d .  A lth o u g h  t h e s e  e x p e n d i t u r e s  v a r y  from  one d o l l a r  
n e a r  U v a ld e  t o  o v e r  fo u r  d o l l a r s  in  t h e  S a b i n a l  a r e a ,  i t  i s  
im p o r ta n t  t o  n o t e  t h a t  t h e s e  f i g u r e s  r e p r e s e n t  o n ly  a p o r t i o n  
o f  th e  t o t a l  c o s t s  i n v o l v e d .  When e q u ip m en t i s  d e p r e c i a t e d  
o v e r  a t e n  y e a r  p e r i o d ,  p e r  a c r e - f o o t  w a te r  c o s t s  i n c r e a s e  
a p p r e c i a b l y .  The t o t a l  d e l i v e r e d  c o s t  o f  a n  a c r e - f o o t  o f  
w a te r  from t h e  C a r r i z o  sand  i n  th e  C r y s t a l  C i t y  a r e a  r a n g e s  
from  s i x  d o l l a r s  t o  s e v e n  d o l l a r s .  T o t a l  p e r  a c r e - f o o t  e x p e n ­
d i t u r e s  ( f u e l ,  D i s t r i c t  t a x e s ,  and e q u ip m en t d e p r e c i a t i o n )  
f o r  w a ter  b y  f a r m e r s  i n  th e  Z a v a la -D im m it  C o u n t i e s  Water  
Im provem ent D i s t r i c t  No. 1 a v e r a g e  a p p r o x im a t e ly  two 
d o l l a r s .
The a d v a n t a g e s  o f  fa rm in g  i n  th e  U v a ld e  or B a t e s v i l l e  
a r e a  a re  s e v e r a l ,  U v a ld e  g ro w ers  h a v e  a c c e s s  t o  s h a l l o w  
w a te r  from an e a s i l y  r e c h a r g e a b l e  a q u i f e r .  Farm ers near  
B a t e s v i l l e  a c q u i r e  t h e i r  w a te r  from t h e  C a r r i z o  sa n d  a n d /o r ,  
e x c e p t  d u r in g  e x t e n d e d  p e r i o d s  o f  d r o u g h t ,  t h e  Leona form a­
t i o n .  T ig h t  s o i l s  and t h e  m o d e r a t e ly  m i n e r a l i z e d  n a t u r e  o f  
t h e  Leona w a te r  p r o h i b i t s  i t s  e x c l u s i v e  u s e  by a r e a  g r o w e r s .  
Farm ers g e n e r a l l y  m ix th e  w a te r s  o f  t h e  L eon a  and C a r r iz o
26 Fred W, Miller, personal interview.
TABLE 13
APPROXIMATE FUEL COSTS REQUIRED TO 





Water Is  Drawn 
( i n  f e e t )
Average W ell 
Y ie ld  (gpm)
A v e r a g e  
S iz e  Pump 
(horsepower)
Average F u e l Costs^  
For One Acre-Foot  
Water ( i n  d o l l a r s )
Uvalde 80 1 ,200 40 1 .0 0
S a b in a l 400 2,000 270 4 .0 3
B a t e s v i l l e
(C arrizo  sand) 250 1 ,000 100 2 .9 9
Batesville
(Leona form ation ) 70 750 25 1 . 86°
C r y s ta l  C ity 350 1,000 125 3 .73
Zavala-Dimmit 
C ounties  Water 
Improvement 
D i s t r i c t  No. 30 1 .5 0 0 20 .9 1 °




®Source: Computed from d a ta  acq u ired  through p e r so n a l  in te r v ie w s  w ith  Fred W, M i l l e r ,
owner, Zavala Pump and Engine Company, C r y s ta l  C ity ,  Texas, February 4 , I9 6 9 ;  R. V, Raney, owner, 
Raney's W indm ills , Pumps and W ell S u p p l ie s ,  U valde, T exas, February 7 , 19o9 * and Leander Wagner, 
Tax A sse sso r  and C o llec to r -B o o k k eep er , Zavala-Dimmit C ounties  Water Improvement D i s t r i c t  No. 1 , 
C r y s ta l  C i t y ,  T exas, February 6 , I9 6 9 .
^Figures a re  f o r  n a tu r a l  gas  ( a t  $ .5 5  p er  1,000  cu b ic  f e e t  r a t e )  u n le s s  o th erw ise  
i n d ic a t e d .
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f o r m a t i o n s  ( P l a t e  2 1 ) .  T h is  p r a c t i c e  m a i n t a i n s  s o i l  f e r t i l i t y  
and s u b s t a n t i a l l y  r e d u c e s  t o t a l  w a te r  c o s t s .
s j  V   8r \
P l a t e  2 1 - -F a r m e r s  i n  t h e  B a t e s v i l l e  a r e a  
u s e  n a t u r a l  g a s  pow ered  pum ping p l a n t s  ( f o r e g r o u n d )  
t o  o b t a i n  w a te r  from t h e  C a r r i z o  s a n d .  S m a ll  
e l e c t r i c a l l y  pow ered pumps (b a ck g ro u n d )  are  u s e d  
t o  draw  w a t e r  from  t h e  s h a l l o w  L eon a  f o r m a t io n .
W ater U t i l i z a t i o n  
Once w a te r  h a s  b een  b r o u g h t  t o  t h e  s u r f a c e  i t  i s  
t r a n s p o r t e d  t o  th e  u p p er  ( h i g h e r )  end o f  t h e  f i e l d  and 
d i s t r i b u t e d .  W ith  t h e  e x c e p t i o n  o f  th e  l a r g e r  s p in a c h  
g r o w e r s ,  m o s t  o f  whom s t i l l  f l o o d  i r r i g a t e  ( P l a t e  2 2 ) and  
D e l  Monte w h ic h  u s e s  s p r i n k l e r  s y s t e m s ,  w a te r  i s  a p p l i e d  
t o  a l l  W in te r  G arden v e g e t a b l e  c r o p s  by fu r r o w  i r r i g a t i o n .
I n  t h e  p a s t ,  v e g e t a b l e  g r o w e r s  h a v e  te n d ed  t o  a p p ly  
w a te r  t o  t h e  i n d i v i d u a l  fu rro w s  by m eans o f  s ip h o n  t u b e s .
As e a c h  t u b e  m ust b e  prim ed by hand ( P l a t e  2 3 ) ,  t h i s  i s  n o t  
o n ly  s lo w  b u t ,  w i t h  t o d a y ' s  wage s c a l e ,  q u i t e  e x p e n s i v e .
Ill
P l a t e  22 - - F l o o d  i r r i g a t i n g  s p in a c h  
a p p r o x im a t e ly  t h r e e  m i l e s  s o u t h e a s t  o f  C r y s t a l  
C i t y .  (P h o to g r a p h  c o u r t e s y  o f  D a le  B a r k e r . )
P l a t e  2 3 - - I r r i g a t i n g  w i t h  s ip h o n  t u b e s  
i s  a s lo w  and b a c k b r e a k in g  t a s k .
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D e p e n d in g  u p o n  t u b e  number and d ia m e t e r ,  an e x p e r ie n c e d  
i r r i g a t o r ,  w o r k in g  s t e a d i l y ,  ca n  w a te r  b e t w e e n  t e n  and tw e n ty  
a c r e s  o f  l a n d  p e r  d a y .  As eq u ip m en t c o s t s  a r e  m in im a l,  t h i s  
m ethod o f  a p p l i c a t i o n  i s  th e  m ost p o p u l a r  means o f  i r r i g a t i n g  
v e g e t a b l e  c r o p s  i n  t h e  W in ter  Garden a t  t h e  p r e s e n t  t im e .
W it h in  t h e  l a s t  f i v e  y e a r s  t h e r e  h a s  b e e n  a  t r e n d
among a r e a  v e g e t a b l e  grow ers  tow ard  t h e  u s e  o f  g a t e d  aluminum
p i p e  ( P l a t e  2 4 ) .  U se o f  t h i s  p o r t a b l e  l i g h t w e i g h t  p ip e  w i t h
i t s  a d j u s t a b l e  o p e n in g s  ( g a t e s )  e l i m i n a t e s  t h e  n eed  f o r  o p en
d i t c h e s  w i t h  t h e i r  a t t e n d a n t  weed and s e e p a g e  p r o b lem s  and
a l l o w s  f a r m  eq u ip m e n t  more freed om  o f  movement i n  t h e  f i e l d s .
A lth o u g h  a h i g h  i n i t i a l  in v e s t m e n t  o f  a p p r o x im a t e ly  f i f t y -
s i x  d o l l a r s  p e r  a c r e  i s  r e q u ir e d  t o  s e t  up t h e  s y s te m ,  t h e
s a v i n g s  r e a l i z e d  th r o u g h  r e d u c e d  l a b o r  c o s t s  r e t u r n  t h e
o p e r a t o r  m o st  o f  h i s  in v e s t m e n t  w i t h i n  t h e  f i r s t  fe w  s e a s o n s  
27o f  o p e r a t i o n .
E x c e p t  f o r  D e l  Monte and an a d j a c e n t  farm in g  o p e r a ­
t i o n ,  s p r i n k l e r  i r r i g a t i o n  i s  n o n - e x i s t e n t  i n  t h e  W in ter  
G arden ( P l a t e  2 5 ) .  T h ese  s y s t e m s ,  w e l l  a d a p te d  t o  r o l l i n g  
to p o g r a p h y  and sa n d y  s o i l s ,  a r e  r e l a t i v e l y  common on  t h e  
p e a n u t  a c r e a g e s  o f  F r i o ,  A t a s c o s a ,  a n d  n o r t h w e s t e r n  La S a l l e  
c o u n t i e s .  To s e t  up a s p r i n k l e r  i r r i g a t i o n  sy ste m  i n  th e  
W in te r  G arden  r e q u i r e s  an in v e s t m e n t  o f  a p p r o x im a t e ly  #125 
p e r  a c r e .  Due t o  th e  s y s t e m ' s  many m o v a b le  p a r t s ,  m a in te n ­
a n c e  c o s t s  a r e  q u i t e  h ig h .  C o n s ta n t  c a r e  m ust b e  t a k e n  t o
2 7 William W. Ballard, personal interview.
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P l a t e  2 4 - - C a r e  m ust be  ta k e n  when  
i r r i g a t i n g  w i t h  g a t e d  p ip e  to  s e e  t h a t  a l l  g a t e s  
a r e  opened  p r o p e r l y .  C a r e l e s s n e s s  i n  a d j u s t i n g  
g a t e  o p e n in g s  g e n e r a l l y  r e s u l t s  i n  u n e v e n  
w a t e r i n g  and c o n s i d e r a b l e  w a s t e  i n  t h e  form o f  
e x c e s s  t a i l w a t e r .
P l a t e  2 5 - - A  s e l f - p r o p e l l e d  s p r i n k l e r  
i r r i g a t i o n  s y s t e m  i n  o p e r a t i o n  a p p r o x im a t e ly  
e l e v e n  m i l e s  n o r t h e a s t  o f  C r y s t a l  C i t y .
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p r e v e n t  d u s t ,  d i r t ,  and a c c u m u la t io n s  o f  c a lc iu m  c a r b o n a te  
from  c l o g g i n g  s p r i n k l e r  t i p s .  V e g e t a b l e  fa r m e r s  a re  n e i t h e r  
w i l l i n g  n or  a b l e  t o  make th e  in v e s t m e n t  r e q u i r e d  to  i n s t a l l
28and m a i n t a i n  t h e s e  s y s t e m s  a t  t h e  p r e s e n t  t im e .
From a h y d r o l o g i c a l  s t a n d p o i n t  th e  W in ter  Garden may 
be  d i v i d e d  i n t o  two d i s t i n c t  s e c t i o n s :  ( 1 ) a s o u t h e r n  a r e a
u n d e r l a i n  b y  t h e  C a r r iz o  a q u i f e r ,  and ( 2 ) a n o r t h e r n  a r e a  
u n d e r l a i n  by  t h e  Edwards a q u i f e r .  F arm ers who draw  w a te r  
from  t h e  C a r r i z o  a q u i f e r ,  o n ce  n o t e d  f o r  s p r i n g s  and f l o w i n g  
w e l l s ,  o f t e n  f i n d  i t  n e c e s s a r y  t o  pump w a te r  from  d e p th s  i n  
e x c e s s  o f  3OO f e e t .  Farm ers who g e t  w a te r  from  th e  Edwards 
a q u i f e r  a r e  more f o r t u n a t e  th a n  t h e i r  c o u n t e r p a r t s  to  t h e  
s o u t h .  A lth o u g h  th e  f a u l t e d  n a t u r e  o f  t h e  a q u i f e r  p r o d u c e s  
w i d e l y  v a r y i n g  c o n d i t i o n s  l o c a l l y ,  m o st  w e l l s  i n  th e  Edwards 
a q u i f e r  draw w a te r  from  l e s s  t h a n  200  f e e t .
Long term  o v e r d e v e lo p m e n t  o f  t h e  C a r r iz o  a q u i f e r  
and r i s i n g  l a b o r  and equ ip m ent c o s t s  h a v e  a p p r e c i a b l y  i n c r e a s e d  
farm er e x p e n d i t u r e s  r e q u i r e d  t o  o b t a i n  i r r i g a t i o n  w a t e r .  
A lth o u g h  e x p e n d i t u r e s  f o r  w a te r  v a r y  w i d e l y  w i t h  th e  i n d i ­
v i d u a l  f a r m e r ' s  l o c a t i o n  and t y p e  o f  fa r m in g  o p e r a t i o n ,  
a p p r o x im a t e ly  30  per  c e n t  o f  t h e  a v e r a g e  W in ter  G arden v e g e ­
t a b l e  g r o w e r ' s  p r e - h a r v e s t  p r o d u c t io n  c o s t s  a re  b u d g e te d  f o r
29th e  a c q u i s i t i o n  o f  n e e d e d  i r r i g a t i o n  w a t e r .  At p r e s e n t
^ ® I b id .
29 P e r s o n a l  i n t e r v i e w  w i t h  John D. C a r p e n te r ,  Farm 
Foreman I I I ,  T exas  A&M U n i v e r s i t y ,  R io  Grande P l a i n s  R e se a r c h -  
D e m o n s t r a t io n  S t a t i o n ,  W inter  H aven, T e x a s ,  March 2 1 , 1 9 6 9 *
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e f f o r t s  t o  r e d u c e  t h e s e  c o s t s  a r e  l i m i t e d  t o  th e  i n s t a l l a t i o n  
o f  la b o r  s a v i n g  i r r i g a t i o n  e q u ip m e n t .  Program s t o  i n c r e a s e  
a v a i l a b l e  w a te r  s u p p l i e s  i n c l u d e  l o c a l  ground w a t e r  r e c h a r g e  
p r o j e c t s  and s t a t e  p l a n s  f o r  s u r f a c e  w a te r  d i v e r s i o n  from  
t h e  R io  GLrande.
CHAPTER V
LABOR AND THE VEGETABLE PRODUCER
D ev e lo p m e n t  o f  th e  L abor P o o l  
E a r l y  M ovem ents, 19 0 0 - 19^0 
P e r s o n s  o f  M ex ic a n  d e s c e n t  h a v e  l o n g  p r o v id e d  t h e  
b a se  o f  S o u th  T exas*  a g r i c u l t u r a l  la b o r  f o r c e .  R anchers  
d u r in g  t h e  l a t e  i B o O ' s  em p loyed  M ex ica n  v a q u e r o s  (co w b o y s)  
and p a s t o r e s  ( s h e e p  h a n d l e r s - h e r d e r s  and t h e  s e a s o n a l  
s h e a r e r s ) .  W ith  th e  d e v e lo p m e n t  o f  i r r i g a t e d  fa r m in g , th e  
demand f o r  a g r i c u l t u r a l  l a b o r ,  e s p e c i a l l y  f i e l d  h a n d s ,  
i n c r e a s e d .  D e s p i t e  t h e  i n f l u x  o f  l a b o r e r s  d u r in g  th e  e a r l y  
y e a r s  o f  t h e  t w e n t i e t h  c e n t u r y ,  t h e  W in ter  Garden c o n t a i n e d  
few  p erm a n en t M ex ica n  r e s i d e n t s  p r i o r  t o  t h e  " sp in a ch  boom" 
o f  th e  e a r l y  1 9 2 0 * s .
O n io n s ,  w h ic h  p r e c e d e d  s p in a c h  as  t h e  a r e a ' s  m ost  
p rom in en t v e g e t a b l e ,  w e r e ,  w i t h  r e s p e c t  t o  l a b o r ,  a " s h o r t  
sea so n "  c r o p .  A lth o u g h  c o n s i d e r a b l e  num bers o f  w ork ers  w ere  
r e q u ir e d  f o r  th e  f a l l  t r a n s p l a n t i n g  ( t h r e e  t o  fo u r  w e e k s )  and  
s p r in g  h a r v e s t i n g  ( a p p r o x im a t e ly  s i x  w e e k s )  a c t i v i t i e s ,  t h e  
i n t e r i m  p e r i o d  o f f e r e d  l i t t l e  o p p o r t u n i t y  f o r  em ploym ent.
Most o f  t h e  l a b o r  u s e d  i n  a r e a  v e g e t a b l e  f i e l d s  d u r in g  th e
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o n io n  e r a  ( c .  1 9 0 0 - 1 9 3 0 )  was s e a s o n a l l y  c o n t r a c t e d  by  
i n d i v i d u a l  fa r m e r s  fr o m  M e x ic o .
As s p i n a c h  a c r e a g e s  exp an d ed  d u r in g  th e  e a r l y  1 9 2 0 *s 
th e  n e e d  f o r  w o r k e r s  b ecam e s o  g r e a t  t h a t  a r e a  g r o w e r s ,  
a l t h o u g h  c o n t i n u i n g  t o  c o n t r a c t  l a b o r  from  M e x ic o ,  a c t u a l l y  
e n c o u r a g e d  M ex ica n  f a m i l i e s  t o  e s t a b l i s h  perm anent r e s i d e n c e  
i n  t h e  W in ter  G arden a r e a .  R e sp o n se  t o  t h e s e  e f f o r t s  was so  
f a v o r a b l e  t h a t  b y  1926  C r y s t a l  C i t y  s p in a c h  p r o d u c e r s  c e a s e d  
to  c o n t r a c t  l a b o r  from  M e x ic o .^
U n t i l  t h e  end o f  W orld War I I  m ost v e g e t a b l e  fa r m e r s  
p r o d u ced  o n l y  one  c r o p  a y e a r . G row ers s p e n t  th e  summer 
m onths c u l t i v a t i n g  t h e  la n d  and p r e p a r i n g  i t  f o r  t h e  n e x t  
s e a s o n ' s  c r o p .  L a b o r e r s ,  u n a b le  t o  f i n d  work l o c a l l y  d u r in g  
t h i s  p e r i o d ,  w ere  f o r c e d  t o  m i g r a t e .  M ost o f  t h e  e a r l y  
m ig r a n t s ,  l a c k i n g  b o t h  t r a n s p o r t a t i o n  and i n f o r m a t i o n  c o n ­
c e r n i n g  em ploym ent o p p o r t u n i t i e s ,  w ere  o r g a n iz e d  i n t o  c r e w s  
by l a b o r  c o n t r a c t o r s .  T h ese  c r e w s  f o l l o w e d  t h e  c o t t o n  h a r ­
v e s t s  w h ich  b e g a n  i n  t h e  C o a s t a l  Bend a r e a  i n  l a t e  June or
e a r l y  J u l y  and en d ed  i n  n o r th w e s t  T exas  i n  O c to b er  o r  Novem-
2
b e r .  Few o f  t h e  e a r l y  m ig r a n t s  e v e r  l e f t  T e x a s .
By t h e  l a t e  1 9 2 0 ' s  i n c r e a s i n g  numbers o f  M ex ica n
S e l d e n  C. M e n e fe e ,  M ig r a t o r y  W orkers o f  S o u th  T e x a s , 
p r e p a r e d  by t h e  F e d e r a l  Works A gen cy , Works P r o j e c t s  A d m in is ­
t r a t i o n  (W a sh in g to n ,  B . C . : Governm ent P r i n t i n g  O f f i c e ,
1 9 4 1 ) ,  p .  3 .
2
G eorge  (J. C o a l s o n ,  "The D evelop m en t o f  t h e  M ig r a t o r y  
Farm Labor S y s tem  i n  T e x a s :  1 9 0 0 -1 9 5 4 "  (u n p u b l i s h e d  P h .D .
d i s s e r t a t i o n .  U n i v e r s i t y  o f  Oklahoma, 1 9 5 5 ) ,  p .  4 4 .
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f a m i l i e s  w ere  a b le  t o  a f f o r d  t h e i r  own a u t o m o b i le  or t r u c k .  
D u r in g  t h e  summer m onths many o f  t h e s e  f a m i l i e s ,  no lo n g e r  
d e p e n d e n t  u p on  th e  l a b o r  c o n t r a c t o r  f o r  t r a n s p o r t a t i o n ,  
b e g a n  m i g r a t i n g  to  th e  r e l a t i v e l y  h i g h e r  p a y in g  j o b s  i n  th e  
su g a r  b e e t  and v e g e t a b l e  f i e l d s  o f  n o r t h  c e n t r a l  U n ite d  
S t a t e s . ^
About 1 9 3 2 , r e t u r n i n g  w o r k e r s  b e g a n  e x p e r i e n c i n g  
d i f f i c u l t y  i n  f i n d i n g  c o n s i s t e n t  w i n t e r  em p loym en t. The 
D e p r e s s i o n  had r e d u c e d  b o t h  th e  s i z e  o f  th e  m ark et and th e  
p r i c e s  p a id  f o r  s p i n a c h .  I n  a d d i t i o n ,  s p in a c h  fa r m e r s  w ere  
f a c e d  w i t h  d i s e a s e s  ( c u r l y  to p  and b l u e  m o ld ) ,  o c c a s i o n a l  
f r o s t s ,  and an a lm o s t  u n c o n t r o l l a b l e  weed p r o b le m . The 
g r o w e r s  had l i t t l e  c h o i c e  b u t  t o  r e d u c e  b o t h  a c r e a g e s  and
4w a g e s .
D u r in g  th e  D e p r e s s i o n  m ost M ex ic a n  f a m i l i e s  d ep en d ed  
upon t h e  m o n ies  th e y  r e c e i v e d  from  c o t t o n  and s u g a r  b e e t  
work t o  t i d e  them th r o u g h  th e  l e a n  w i n t e r  m onths (T a b le  l 4 ) .  
The a b i l i t y  o f  th e  W in ter  Garden l a b o r e r  to  d o v e t a i l  s p i n a c h ,  
o n io n ,  c o t t o n ,  and s u g a r  b e e t  work k e p t  a l l  b u t  a f e w  M ex ica n  
f a m i l i e s  em p loyed  d u r in g  th e  D e p r e s s i o n  y e a r s .  A lth o u g h  t h e r e  
was som e M ex ica n  e m i g r a t i o n  from t h e  W in ter  Garden r e g i o n  
d u r in g  t h i s  p e r i o d ,  m ost f a m i l i e s  r e m a in e d  i n  t h e  a r e a  and 
t o o k  w hat l i t t l e  work t h e y  c o u ld  g e t  i n  th e  v e g e t a b l e  f i e l d s . ^
^I b i d . , p .  46 .
M en efee ,  W o r k e rs , p p . 9 - 1 0 .  
^ I b i d . , p .  x i i i .
TABLE l 4
SUMMARY OF MEDIAN EARNINGS AND HOURS IN VARIOUS TYPES 
OF WORK OF CRYSTAL CITY MIGRANTS, I938®
Type o f  Work
Numiber o f
F a m i l i e s
E m p loyed
A v e r a g e
F a m ily
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E a r n in g s
A v e r a g e
I n d i v i d u a l
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A v e r a g e  
D u r a t i o n  
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( d a y s )
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^ S e l d e n  C. M en e fe e , M ig r a t o r y  W ork ers o f  S o u t h  T e x a s , p r e p a r e d  b y t h e
P r i n t i n g  O f f i c e ,  1 9 4 1 ) ,  p .  5 6 .
G overn m en t
A l lo w s  f o r  t im e  l o s t .
1 2 0
I m p o r t a t i o n  o f  M ex ic a n  L a b o r , 1 9 4 1 -1 9 6 4  
W ith t h e  U n i t e d  S t a t e s '  e n t r a n c e  i n t o  W orld War I I  
i n  1 9 4 1 , v e g e t a b l e  a c r e a g e s  w e r e  i n c r e a s e d  a p p r e c i a b l y ,  and  
M exican  w o r k e r s  w ere  o n c e  a g a i n  a b le  t o  f i n d  w i n t e r  e m p lo y ­
m ent. As i n  t h e  p a s t ,  t h e  warmer s e a s o n s  o f  t h e  y e a r  b r o u g h t  
ab ou t i n c r e a s e d  demands f o r  a g r i c u l t u r a l  la b o r  t h r o u g h o u t  
much o f  t h e  U n i t e d  S t a t e s .  L ab or  s h o r t a g e s  w ere  w id e s p r e a d  
d u r in g  t h e  s p r i n g  and summer o f  1 9 4 2 ,  a s  many o f  t h e  n a t i o n ' s  
farm w o r k e r s  l e f t  th e  f i e l d s  f o r  t h e  m i l i t a r y  and h i g h e r  
p a y in g  j o b s  i n  i n d u s t r y .
The w id e s p r e a d  demand f o r  farm  la b o r  r e s u l t e d  i n  an  
a g r ee m e n t b e tw e e n  th e  U n i t e d  S t a t e s  and M exico i n  A u g u s t ,
1942 w h ic h  p r o v i d e d  f o r  t h e  te m p o r a r y  em ploym ent o f  M ex ic a n  
n a t i o n a l s  i n  U n i t e d  S t a t e s  a g r i c u l t u r e .  The a g r e e m e n t  was  
l a t e r  s u p p le m e n te d  by P u b l i c  Law 45 i n  A p r i l ,  1 9 4 3 .  T h is  
l e g i s l a t i o n ,  a s  s u b s e q u e n t l y  am ended, p r o v id e d  f o r  t h e  
f e d e r a l  g o v ern m en t t o  a u t h o r i z e  " th e  e x p e n d i t u r e  o f  p u b l i c  
fu n d s  f o r  r e c r u i t m e n t ,  t r a n s p o r t a t i o n ,  p la c e m e n t ,  and s u p e r ­
v i s i o n  o f  f o r e i g n  w o r k e r s ." ^  T e x a s ,  a c c u s e d  by  M e x ic o  o f  
e x p l o i t i n g  and d i s c r i m i n a t i n g  a g a i n s t  i t s  n a t i o n a l s ,  w as n o t
y
a l lo w e d  t o  l e g a l l y  r e c e i v e  w o r k e r s  b e tw e e n  1942 and 1 9 4 7 -
A lth o u g h  P u b l i c  Law 45 d id  n o t  e x p ir e  u n t i l  t h e  end  
o f  1 9 4 7 , t h e  i m p o r t a t i o n  o f  M ex ic a n  w ork ers  c e a s e d  d u r in g  th e
U .S .  P r e s i d e n t ' s  C om m iss ion  on M ig r a t o r y  L a b o r ,  
M ig r a to r y  Labor i n  A m erican A g r i c u l t u r e  (W a s h in g to n ,D .C . 
G overnm ent P r i n t i n g  O f f i c e ,  1 9 5 1 ) ,  p i  38*
7 I b i d . . p .  3 9 .
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s p r i n g  o f  t h a t  y e a r .  S u b s e q u e n t  a g r e e m e n t s  b e tw e e n  th e  U n i t e d  
S t a t e s  and M ex ico  p r o v i d e d  f o r  l e g a l i z i n g  i l l e g a l  a l i e n s .
Over t h e  y e a r s  num erous M ex ican  n a t i o n a l s  had  ta k e n  up p e r ­
m anent r e s i d e n c e  i n  t h e  U n ite d  S t a t e s ,  and i t  was M e x ic o ' s  
w is h  t o  l e g a l i z e  t h e s e  i n d i v i d u a l s  s i n c e  t h e y  w ere  a l r e a d y  
w o r k in g  i n  t h e  U n i t e d  S t a t e s .  I n  19^7 a p p r o x im a t e ly  5 5 ,0 0 0  
i l l e g a l  a l i e n s  w ere l e g a l i z e d  i n  T ex a s  u n d er  t h e  term s o f  
an in t e r g o v e r n m e n t a l  a g r e e m e n t .  E x c e p t  f o r  t h e  p e r i o d  
b e t w e e n  F e b r u a r y ,  19^ 8  and A u g u s t ,  1 9 4 9 ,  t h i s  p r a c t i c e  o f  
l e g a l i z i n g  i l l e g a l  im m ig r a n ts  w as c o n t i n u e d  up t o  th e
g
p a s s a g e  o f  P u b l i c  Law ?8  i n  J u l y ,  I 9 5 I .
P u b l i c  Law ?8  ( t h e  B r a e e r o  A c t ) ,  a d m i n i s t e r e d  by  th e  
D e p a r tm en t  o f  L abor , was d e s i g n e d  b.oth to  p r o v i d e  A m erican  
f a r m e r s  w i t h  an a d e q u a te  la b o r  s u p p ly  d u r in g  t h e  c r i t i c a l  
p r e - h a r v e s t  and h a r v e s t  p e r i o d s  and t o  a s s u r e  th e  M exican  
g o v e rn m e n t  t h a t  i t s  n a t i o n a l s  w o u ld  b e  p r o t e c t e d  from u n s c r u p ­
u l o u s  e m p lo y e r s .  A g reem en ts  w ere  s u b s e q u e n t l y  n e g o t i a t e d  
b e t w e e n  t h e  U n ite d  S t a t e s  and M ex ico  w h ic h  g u a r a n t e e d  th e  
a l i e n  w o rk er  c e r t a i n  l i v i n g  and w o r k in g  c o n d i t i o n s  (A p p en d ix  
I V ) .
B e tw e e n  J u l y ,  1951 and D ecem ber, 1 9 6 4 ,  P u b l i c  Law 
7 8 , d e s p i t e  i t s  many d r a w b a c k s ,  p r o v i d e d  t h e  b a s i s  upon w h ich  
M ex ic a n  a g r i c u l t u r a l  l a b o r  was im p o r te d  i n t o  th e  U n i t e d  
S t a t e s .  T hroughou t i t s  e x i s t e n c e  t h e  la w  was m a lig n e d  by  
l a b o r  u n i o n s  and f a r m e r s  a s  w e l l  a s  num erous o t h e r  i n f l u e n t i a l
® I b i d . , pp . 5 2 - 5 3 .
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g r o u p s  i n  b o t h  t h e  U n i t e d  S t a t e s  and M e x ic o .  When one  
c o n s i d e r s  t h e  o v e r a l l  u n p o p u l a r i t y  o f  t h e  b r a e e r o  program ,  
i t  i s  am azin g  t h a t  t h e  la w  was i n  e f f e c t  f o r  a s  lo n g  a s  i t  
w a s .  D o m e s t ic  w o r k e r s  and la b o r  u n io n s  o p p o s e d  th e  la w  on  
t h e  g r o u n d s  t h a t  f o r e i g n  l a b o r e r s  w e re  g u a r a n t e e d  c e r t a i n  
w o r k in g  and l i v i n g  c o n d i t i o n s  n o t  g r a n t e d  t h e  d o m e s t ic  w o r k e r .  
T h ese  g r o u p s  f i r m l y  b e l i e v e d  t h e  b r a c e r o  t o  b e  r e s p o n s i b l e
Q
f o r  d e p r e s s i n g  a g r i c u l t u r a l  w ages  i n  th e  U n i t e d  S t a t e s .  
F a rm e r s ,  f o r  whom t h e  program  was i n t e n d e d ,  w e r e  o p p o sed  t o  
t h e  la w  b e c a u s e  i t  r e q u i r e d  them t o  g u a r a n t e e  f o r e i g n  l a b o r e r s  
b o t h  work and minimum w a g e s .  Few fa r m e r s  c o u l d  j u s t i f y  i n  
t h e i r  own m in d s  why t h e y  s h o u ld  be  r e q u i r e d  t o  f u r n i s h  
b r a c e r o s  w i t h  s u c h  i t e m s  a s  h o u s i n g ,  f u e l ,  u t i l i t i e s ,  i n s u r ­
a n c e ,  and t r a n s p o r t a t i o n  when h e r e t o f o r e  s u c h  i t e m s  had  
a lw a y s  b e e n  t h e  r e s p o n s i b i l i t y  o f  t h e  w orker ( P l a t e  2 6 ) .^ ^  
M ex ic a n  e m p lo y e r s  and l a b o r  u n i o n s ,  a la rm ed  a t  th e  g row in g  
num bers o f  y o u n g  w o r k e r s  a n n u a l ly  drawn i n t o  t h e  b r a e e r o  
s t r e a m ,  w e r e  l i k e w i s e  o p p o se d  t o  a c o n t i n u a n c e  o f  t h e  p r o ­
gram. T hrough t h e  e f f o r t s  o f  t h e s e  and o t h e r  g r o u p s .
9
U . S . ,  C o n g r e s s ,  S e n a t e ,  C om m ittee  on A g r i c u l t u r e  
and F o r e s t r y ,  E x t e n s i o n  o f  th e  M ex ica n  Farm L abor Program , 
H e a r i n g s , b e f o r e  t h e  C om m ittee  on A g r i c u l t u r e  and F o r e s t r y ,  
S e n a t e ,  on S .  1 2 0 7 ,  83r d  C o n g . ,  1 s t  s e s s . ,  1 9 5 3 ,  p p . 9 7 - 9 8 .
?*'^George 0 .  C o a l s o n ,  "M exican C o n t r a c t  Labor i n  
A m erican  A g r i c u l t u r e , "  The S o u t h w e s t e r n  S o c i a l  S c i e n c e  
Q u a r t e r l y , XXXIII (D ecem b er , 1 9 5 2 ) ,  p .  2 3 1 .
^^D avid  E. V a s s b e r g ,  "The U se o f  M ex ic a n s  and M exican-  
A m erican s  a s  an  A g r i c u l t u r a l  Work F o r c e  i n  t h e  Lower R io  
Grande V a l l e y  o f  T ex a s"  (u n p u b l i s h e d  M.A. t h e s i s .  U n i v e r s i t y  
o f  T ex a s  a t  A u s t i n ,  I 9 6 6 ) ,  p .  8 6 .
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p u b l i c  s e n t i m e n t  a g a i n s t  th e  c o n t i n u a t i o n  o f  th e  b r a c e r o 
program  becam e s o  s t r o n g  t h a t  t h e  la w  was a l l o w e d  t o  e x p i r e  
on D ecem ber 3 I ,  1 9 6 4 .
P l a t e  2 6 - - T h e s e  s t r u c t u r e s  b e h in d  D e l  
M o n te ’ s  farm  h e a d q u a r t e r s  w ere  o n c e  u se d  t o  
h o u s e  b r a c e r o s .
Labor Today  
Wages
The f u r o r  c o n n e c te d  w i t h  e f f o r t s  to  t e r m in a t e  P u b l i c  
Law 78 b r o u g h t  t h e  p l i g h t  o f  t h e  m ig r a t o r y  w orker t o  th e  
a t t e n t i o n  o f  t h e  Am erican p u b l i c .  I n  S e p tem b e r ,  I966  
am endments t o  t h e  F a ir  Labor S ta n d a r d s  Act o f  1938  w ere  
a p p ro v ed  w h ic h  e x te n d e d  minimum wage c o v e r a g e  t o  c e r t a i n  
a g r i c u l t u r a l  w o r k e r s . A l l  a g r i c u l t u r a l  w o rk ers  en g a g ed  i n  
p r o d u c in g  g o o d s  f o r  i n t e r s t a t e  commerce a r e  i n c lu d e d  u n d er  
t h e  p r o v i s i o n s  o f  t h i s  a c t  u n l e s s  t h e y  a re  :
1 24
1 . W orkers who a r e  em p lo y ed  i n  a g r i c u l t u r e  by  an em p lo y e r  
who d i d  n o t  u s e  500  m a n -d a y s  o f  farm  la b o r  i n  any c a l e n d a r  
q u a r t e r  o f  t h e  p r e c e d i n g  c a l e n d a r  y e a r ;
2 . Members o f  th e  e m p l o y e r ' s  im m ed ia te  f a m i l y ;
3 . Hand h a r v e s t  l a b o r e r s  p a id  p i e c e  r a t e s  i n  an o p e r a ­
t i o n  g e n e r a l l y  r e c o g n i z e d  as  p i e c e  work i n  t h e  r e g i o n ,  
i f  ( à )  t h e y  go e a c h  d ay  t o  th e  farm from t h e i r  perm anent  
r e s i d e n c e ,  and (b )  t h e y  h a v e  b e e n  em ployed i n  a g r i c u l t u r e  
l e s s  th a n  13 w eeks i n  t h e  p r e c e d i n g  c a le n d a r  y e a r ;
4 . M ig ra n t  hand h a r v e s t  l a b o r e r s  l6  y e a r s  o f  age  o r  
under and em ployed  on  t h e  same farm  as  t h e i r  p a r e n t s ,  
i f  ( à )  t h e y  are  p a id  p i e c e  r a t e s  i n  an o p e r a t i o n  g e n ­
e r a l l y  r e c o g n i z e d  as  p i e c e  work i n  th e  r e g i o n ,  and (b )  
t h e  p i e c e  r a t e  i s  th e  same a s  p a id  w o rk ers  o v e r  age  l 6 ;
5 . E m p lo y ees  p r i n c i p a l l y  e n g a g ed  i n  t h e  r a n g e  p r o d u c ­
t i o n  o f  l i v e s t o c k .
The A ct a s  amended p r o v id e d  f o r  a minimum wage o f  
one d o l l a r  an  h o u r  e f f e c t i v e  F e b ru a ry  1 , 196? .  The minimum 
wage was i n c r e a s e d  to  $ 1 .1 5  an  hour ( e f f e c t i v e  F eb ru a ry ,
1 9 6 8 )  and l a t e r  (F eb ru a ry  1 , I 9 6 9 )  t o  $ 1 .3 0  a h o u r .^ ^
B a r r in g  f u r t h e r  l e g i s l a t i o n  t h e  minimum wage t o  b e  p a id  
a g r i c u l t u r a l  w o rk ers  w i l l  r e m a in  a t  t h i s  l e v e l .  I t  s h o u ld  
b e  n o t e d  t h a t  t h e s e  f i g u r e s  r e p r e s e n t  th e  minimum h o u r ly  
wage an a g r i c u l t u r a l  w ork er  may r e c e i v e - .  The w ages  a c t u a l l y  
p a i d  i n d i v i d u a l  w o rk ers  w i l l  dep en d  upon g e o g r a p h ic  l o c a ­
t i o n ,  l a b o r  s u p p ly ,  and s k i l l s  n e e d e d .
12U .S . ,  D epartm ent o f  L a b o r , Wage and Hour and P u b l i c  
C o n t r a c t s  D i v i s i o n s ,  H ir e d  Farm W orkers under th e  F a ir  Labor  
S ta n d a r d s  A ct a s  amended i n  1 9 6 6 , P u b l i c a t i o n  I I 6 1  (W ashing-  
t o n ,  D . C . ; Government P r i n t i n g  O f f i c e ,  I 9 6 6 ) ,  p .  3 .
l ^ I b i d . , p .  1 .
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Movements
The t e r m i n a t i o n  o f  P u b l i c  Law 78 had an im m ed ia te  
and p r o fo u n d  e f f e c t  upon Texas* m i g r a t o r y  w o r k e r s .  W ith  t h e  
s u p p ly  o f  a l i e n  l a b o r e r s  rem oved , em ploym en t o p p o r t u n i t i e s  
f o r  th e  d o m e s t ic  w ork er  i n c r e a s e d .  N o r th e r n  s t a t e s ,  u n a b le  
t o  o b t a i n  a d e q u a te  s e a s o n a l  l a b o r  w i t h i n  t h e i r  own b o r d e r s  
l o o k e d  t o  T e x a s ,  a l a b o r  s u r p l u s  a r e a ,  a s  a s o u r c e  o f  s u p p l y .  
S i n c e  1964  o u t - o f - s t a t e  g r o w ers  and p r o c e s s o r s ,  f a c e d  w i t h  
t h e  p r o s p e c t  o f  p o s s i b l e  l a b o r  s h o r t a g e s ,  h a v e  i n t e n s i f i e d  
t h e i r  r e c r u i t i n g  e f f o r t s  i n  T exas  ( T a b le  1 5 ) .^ ^
The number o f  s t a t e s  e m p lo y in g  T exas m ig r a n t s  h a s  
r i s e n  from t w e n t y - f o u r  i n  1964  t o  t h i r t y - n i n e  i n  196? (T a b le  
1 6 ) .  D u r in g  196? t h e  T exas  Employment C om m ission  r e c e i v e d  
2 ,4 5 1  o u t - o f - s t a t e  r e q u e s t s  l i s t i n g  1 3 2 ,6 6 0  job  o p e n i n g s .
The C om m ission  f i l l e d  8 5 ,5 7 4  o f  t h e s e  o p e n in g s .  The B ureau  
o f  Labor S t a t i s t i c s ,  w h ich  i s  r e s p o n s i b l e  f o r  l i c e n s i n g  o u t -  
o f - s t a t e  r e c r u i t e r s ,  r e p o r t e d  3 4 ,1 5 8  a g r i c u l t u r a l  w o rk ers  
l e a v i n g  t h e  s t a t e  f o r  tem p o ra ry  em ploym ent i n  1 9 6 7 *^^
I n  a d d i t i o n  t o  o u t - o f - s t a t e  r e c r u i t i n g ,  T exas  fa r m e r s  
f i n d  t h e i r  la b o r  s u p p ly  b e i n g  t h r e a t e n e d  b y  i n d u s t r y .  Many 
o f  t h o s e  who m ig r a t e  n o r th  e a c h  y e a r  f i n d  u n s k i l l e d  or  s e m i­
s k i l l e d  j o b s  i n  i n d u s t r y  and do n o t  r e t u r n  t o  t h e  s t a t e .
l 4M ost o f  t h e s e  r e c r u i t e r s  a r e  r e p r e s e n t a t i v e s  o f  
s u g a r  b e e t  co m p a n ies  or  f r u i t  and v e g e t a b l e  p r o c e s s o r s .
^^Texas Good N e ig h b o r  C o m m iss io n , Texas M igran t  
Labor -  The 196? M i g r a t i o n . C h ap ter  1 ( n . p . : T e x a s  Good
N eig h b o r  C o m m i s s i o n , n . d . ) ,  p .  3 .
TABLE 15
TEXAS MIGRANT LABOR MOVEMENTS, I 9 6 2 - I 9 6 7
Y ea r T o t a lI n d i v i d u a l s
P e r  C en t  
C han ge From 
P r e v i o u s  Y ea r
T o t a l
I n t e r s t a t e
T o t a l
I n t r a s t a t e
I n t r a s t a t e
P e r c e n t a g e
1 9 6 7 1 5 8 , 5 0 0 - 2 1 3 2 , 3 0 0 2 6 , 2 0 0 17
196 6 1 6 2 , 0 0 0 - 3 1 2 9 , 5 0 0 3 2 , 5 0 0 2 0
1 9 6 5 1 6 7 , 0 0 0 3 0 1 2 8 , 5 0 0 3 8 , 5 0 0 23
1 9 6 4 1 2 9 , 0 0 0 1 1 0 4 ,0 0 0 2 5 , 0 0 0 19
1 9 6 3 1 2 8 , 0 0 0 1 9 5 , 0 0 0 3 6 , 8 0 0 29
1 9 6 2 1 2 7 , 0 0 0 — — 9 1 , 0 0 0 3 3 , 0 0 0 26
toa\
S o u r c e :  T ex a s  Good N e ig h b o r  C o m m iss io n ,  T e x a s  M ig r a n t  L a b o r -T h e  1 9 6 ?
M i g r a t i o n . C h a p te r  5 ( n . p . : T e x a s  Good N e ig h b o r  C o m m iss io n ,  n . d . ) ,  p . l .
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TABLE 16
PRINCIPAL RECEIVING STATES FOR TEXAS MIGRANT 
LABOR ( T o t a l  I n d i v i d u a l s )





2 8 , 5 9 8
3 1 ,6 8 1
3 9 ,8 0 0
4 3 ,4 0 0
1 7 ,9 8 2
1 6 ,3 5 7
1 0 ,7 5 3
1 3 ,3 2 8
2 1 ,9 2 1
2 5 ,7 7 6
1 7 ,2 7 0
1 7 ,8 2 0
1 4 ,8 4 1  
1 2 ,3 2 6  
9 ,5 0 6  
9 , 3 5 2
7 ,5 0 0
1 3 ,4 0 2  
1 1 ,4 2 2  
1 4 ,5 5 0
1 5 ,  709  
1 4 ,4 5 0  
9 ,1 0 0  
9 ,4 0 0
r a n t
S o u r c e :  T exas  Good N e ig h b o r  C om m iss ion , T exas  Mig 
L abor -  The 1967  M ig r a t io n ,  C h a p te r  5 ( n . p . :  T ex a s
Good N e ig h b o r C o m m iss io n , n . d . ) . p .  5 .
The h i g h e r  w ages  p a i d  i n  T exas c i t i e s  a t t r a c t  many o f  t h e
y o u n g e r  M e x ic a n -A m e r ic a n s .  O v e r a l l  T ex a s  i s  l o s i n g  an
e s t i m a t e d  5 p e r  c e n t  o f  i t s  farm  l a b o r  s u p p ly  a n n u a l l y .
As n o t e d  p r e v i o u s l y ,  m o st  M ex ic a n -A m er ic a n s  a r e  f o r c e d
t o  rikigrate from  th e  W in ter  G arden d u r in g  th e  summer m onths
a s  t h e r e  i s  v i r t u a l l y  no work a v a i l a b l e  f o r  them d u r in g  t h i s
p e r i o d .  I n  I 9 6 7 ,  6 ,3 3 9  w o rk ers  e n t e r e d  th e  i n t e r s t a t e  m ig-
17r a t o r y  s t r e a m  from  D im m it, Z a v a la ,  and U vald e  c o u n t i e s .  
A lth o u g h  t h e s e  i n d i v i d u a l s  t r a v e l e d  t o  tw e n ty  d i f f e r e n t  
s t a t e s ,  th e  m a j o r i t y  w en t t o  W is c o n s in  ( 2 , 0 8 5 ) ,  Montana
•1 Q
( l , 0 4 l ) ,  M in n e s o ta  ( 1 , 0 2 6 ) ,  and Ohio ( 8 0 5 ) .
^^I b i d . , C h a p ter  3 , p .  2 .
^^T exas Employment C o m m iss io n , "M igrant Crews and  
W orkers b y  L o c a l  O f f i c e  Area and  C oun ty  o f  Crew L ea d er  R e s i -  
d e n c e - - I n t e r s t a t e - 1 9 6 7 ,"  A u s t in ,  n . d .  (M im eograp h ed .)
18 L e t t e r  from  D e l  Harp, Employment I n t e r v i e w e r  I I I ,  
T ex a s  Em ploym ent C om m iss ion -F arm , C r y s t a l  C i t y ,  T e x a s ,  
Decem ber 2 7 , 1 9 6 8 , and p e r s o n a l  i n t e r v i e w  w i t h  E ufem io  Duran, 
Employm ent I n t e r v i e w e r  I I ,  T ex a s  Employment C om m ission-F arm ,  
U v a ld e ,  T e x a s ,  F e b r u a r y  7 , I 9 6 9 .
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W orkers b e g i n  l e a v i n g  th e  W in ter  G arden  a r e a  ab o u t
March 1 5 ; h o w e v e r ,  l a r g e  s c a l e  e x o d u s  d o c s  n o t  g e t  u n d er  way 
19u n t i l  May 1 . The v a s t  m a j o r i t y  o f  m ig r a n t  l a b o r e r s  f i n d  
t h e i r  f i r s t  work i n  s u g a r  b e e t s .  T hose  l e a v i n g  t h e  a r e a  i n  
m id-M arch g e n e r a l l y  w ork  i n  t h e  b e e t  f i e l d s  o f  W a sh in g to n  
and O regon . The s e c o n d  m ig r a t o r y  s tr ea m  w h ic h  b e g i n s  m oving  
a b o u t  th e  m id d le  o f  A p r i l  u s u a l l y  f i n d s  w ork i n  Idaho  and  
Montana b e e t  f i e l d s .  About May 15 t h e  t h i r d  and f i n a l  l a r g e  
grou p  o f  m ig r a n t s  d e p a r t s  t h e  W in ter  Garden f o r  t h e  b e e t  
f i e l d s  o f  th e  D a k o ta s ,  C o lo r a d o ,  and K a n sa s .
S u g a r  b e e t  w o r k e r s  a r e  g e n e r a l l y  e n g a g ed  i n  b l o c k i n g  
and t h i n n i n g  a c t i v i t i e s .  B l o c k in g  e n t a i l s  t h e  rem o v a l o f  
m ost o f  th e  e x c e s s  p l a n t s  from  t h e  i n d i v i d u a l  ro w s. I n  t h i s  
o p e r a t i o n  a s m a l l  c l u s t e r  o f  p l a n t s  i s  l e f t  e v e r y  e i g h t  to  
t w e l v e  i n c h e s .  T h in n in g  rem o v es  a l l  b u t th e  h a r d i e s t  p l a n t  
from  th e  b l o c k e d  c l u s t e r .  As a  r u l e  b e e t  work l a s t s  a p p r o x i ­
m a t e ly  s i x  w e e k s .  M ost m ig r a n t s  manage t o  f i n d  work i n  a r e a  
v e g e t a b l e  c r o p s  a f t e r  t h i s  w ork i s  c o m p le t e d .
B e g i n n in g  a b o u t  J u l y  15 t h e s e  w o rk ers  b e g in  t o  m ig r a te  
tow ard  W is c o n s in  and M ic h ig a n .  Cucumber h a r v e s t i n g  i s  a c t i v e  
i n  t h e s e  s t a t e s  b e tw e e n  J u l y  15 and S ep tem b er  1 . A lth o u g h  
t h e  v a s t  m a j o r i t y  o f  t h e  m ig r a n t s  a r e  e n g a g ed  in  th e  a c t u a l  
h a r v e s t ,  many w o r k e r s  f i n d  em ploym ent i n  a r e a  c a n n e r i e s .
As Sep tem b er  a p p r o a c h e s  t h e  m ig r a n t s  b e g i n  m oving
19̂ I n f o r m a t io n  r e g a r d i n g  m ig r a n t  movements was o b t a in e d  
th ro u g h  p e r s o n a l  i n t e r v i e w s  and c o r r e s p o n d e n c e  w i t h  D e l  Harp.
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s o u t h  i n t o  I l l i n o i s ,  I n d ia n a ,  and O h io  f o r  t h e  tom ato  h a r ­
v e s t .  Employment o p p o r t u n i t i e s  a r e  v e r y  s i m i l a r  to  t h o s e  
fou n d  i n  c u cu m b ers .  Tomato h a r v e s t i n g  a c t i v i t i e s  c e a s e  
w it h  t h e  s e a s o n ’s  f i r s t  f r o s t  ( g e n e r a l l y  b e tw e e n  t h e  1s t  and  
1 5 t h  o f  O c t o b e r ) .  U nable  t o  f in d  a d e q u a t e  work t h e  m ig r a n ts  
b e g i n  r e t u r n i n g  t o  th e  W in ter  G arden a r e a .
Employment i n  W inter V e g e t a b l e s  
S i n c e  t h e  e a r l y  1 9 6 0 ’s m ig r a n t s  r e t u r n i n g  t o  th e  
W in ter  G arden  a r e a  have  fou n d  f e w e r  jo b  o p p o r t u n i t i e s  
a w a i t i n g  them . Due t o  c o m p e t i t i v e  p r e s s u r e s  and th e  c o s t -  
p r i c e  s q u e e z e ,  a r e a  v e g e t a b l e  fa r m e r s  h a v e  fou nd  i t  n e c e s s a r y  
t o  a d o p t  more s c i e n t i f i c  farm in g  m e th o d s .  T h ese  i n d i v i d u a l s ,  
r e a l i z i n g  t h e  im p o r ta n c e  o f  i n c r e a s i n g  p r o d u c t i o n  and c r o p  
y i e l d s ,  and o f  r e d u c i n g  u n i t  c o s t s ,  a r e  m aking e v e r y  e f f o r t  
t o  more e f f e c t i v e l y  u t i l i z e  t h e i r  l a n d ,  w a t e r ,  and la b o r  
r e s o u r c e s .
C h e m ica l  i n s e c t i c i d e s ,  h e r b i c i d e s ,  and f u n g i c i d e s ,  
o f t e n  a e r i a l l y  a p p l i e d ,  a r e  f i n d i n g  i n c r e a s i n g  a c c e p t a n c e  
among a r e a  g ro w ers  ( P l a t e  2 7 )•  A l th o u g h  t h e s e  c h e m ic a l  
a g e n t s ,  a lo n g  w i t h  m u l t i - r o w  p l a n t e r s ,  l a r g e r  and more 
p o w e r f u l  t r a c t o r s ,  im p roved  c u l t i v a t i o n  and i r r i g a t i o n  
e q u ip m e n t ,  and m e c h a n ic a l  h a r v e s t i n g  a i d s ,  h a v e  g r e a t l y  
r e d u c e d  t h e  n eed  f o r  l a b o r ,  la b o r  c o s t s  s t i l l  consume a p p r o x i ­
m a t e ly  40  p e r  c e n t  o f  t h e  a v e ra g e  v e g e t a b l e  f a r m e r ’s  p r e -
20h a r v e s t  p r o d u c t i o n  b u d g e t .
20 John D. C a r p e n te r , p e r s o n a l  in t e r v ie w .
1 3 0
P l a t e  27 - - C h e m ic a l  p e s t i c i d e  b e i n g  a e r i ­
a l l y  a p p l i e d  to  a f i e l d  o f  s p i n a c h  a p p r o x im a t e ly  
t e n  m i l e s  n o r t h e a s t  o f  C r y s t a l  C i t y .  N o te  
s p r i n k l e r  s y s te m  i n  b a c k g r o u n d .
I n  th e  p a s t ,  b r o c c o l i ,  c a b b a g e ,  c a u l i f l o w e r ,  l e t t u c e ,  
and o n io n s  w ere  g e n e r a l l y  t r a n s p l a n t e d  from  s e e d b e d s  b y  
hand ( P l a t e  2 8 ) ;  h o w ever , r i s i n g  la b o r  c o s t s  i n  r e c e n t  y e a r s  
h a v e  c o n v in c e d  many g r o w ers  t h a t  d i r e c t  s e e d i n g  i s  t h e  more 
e c o n o m ic a l  m ethod o f  p l a n t i n g  t h e s e  c r o p s .  O pp onents  o f  
d i r e c t  s e e d i n g  c o n te n d  t h a t ,  a l t h o u g h  c o s t s  a r e  h i g h ,  t r a n s ­
p l a n t i n g  p r o d u c e s  h e a l t h i e r  p l a n t  p o p u l a t i o n s .  T hen , t o o ,  
t h e  s m a l l e r  s e e d b e d s  r e d u c e  f e r t i l i z e r ,  c u l t i v a t i o n ,  and 
i r r i g a t i o n  c o s t s .  B oth  s i d e s  have  v a l i d  a r g u m e n t s , b u t  th e  
t r e n d  i s  tow ard  d i r e c t  s e e d i n g .  As la b o r  c o s t s  c o n t i n u e  t o  
r i s e ,  t h e r e  i s  no r e a s o n  t o  b e l i e v e  t h i s  t r e n d  w i l l  n o t  
c o n t i n u e .
Such  i n n o v a t i o n s  a r e  n e c e s s a r y ,  f o r  t h e  p r o d u c t i o n  
o f  v e g e t a b l e s  f o r  f r e s h  m a r k e t  i s  a h igh ly  c o m p e t i t i v e  and
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e x t r e m e l y  r i s k y  v o c a t i o n .  In  o r d e r  t o  b e t t e r  com prehend th e  
p r o b le m s  c o n f r o n t i n g  a r e a  g r o w e r s ,  i t  i s  f i r s t  n e c e s s a r y  t o  
u n d e r s t a n d  i n  some d e t a i l  th e  p r o c e s s e s  r e q u i r e d  to  p r o d u c e  
and p r e p a r e  f o r  m a rk e t  e a c h  o f  t h e  p r i n c i p a l  c o o l  s e a s o n  
c r o p s .  A lth o u g h  s l i g h t  v a r i a t i o n s  do o c cu r  among t h e  i n d i ­
v i d u a l  g r o w e r s ,  t h e  f o l l o w i n g  d i s c u s s i o n  r e f l e c t s  t h e  p r e ­
v a i l i n g  p r a c t i c e s  u t i l i z e d  by v e g e t a b l e  p r o d u c e r s  i n  th e  
W in ter  G arden i n  1 9 6 8 .^^
P l a t e  2S - - T r a n s p l a n t i n g  o n io n s  by hand  
r e q u i r e s  b o t h  c o n s i d e r a b l e  s k i l l  and a s t r o n g  
b a c k .  (P h o to g r a p h  c o u r t e s y  o f  D a le  B a r k e r . )
The p l a n t i n g  g u id e  d e p i c t e d  i n  T a b le  17  r e p r e s e n t s
th e  p l a n t i n g  and h a r v e s t i n g  d a t e s  m ost commonly u s e d  i n  th e
21U n le s s  o t h e r w i s e  s p e c i f i e d ,  i n f o r m a t i o n  r e g a r d i n g  
t h e  c u l t i v a t i o n  p r a c t i c e s  f o r  th e  v a r i o u s  v e g e t a b l e  c r o p s  i s  
b a s e d  on num erous i n t e r v i e w s  w i t h  a r e a  g r o w er s  and s h i p p e r s .
TABLE 17
USUAL PLANTING AND HARVESTING DATES FOR SELECTED VEGETABLE 
CROPS IN THE WINTER GARDEN AREA, I 9 6 8
P l a n t i n g Time H a r v e s t  Time
V e g e t a b l e B e g i n End
D a y s  t o  
h a r v e s t  
fr o m  s e e d
B e g i n End P e r i o d  o f  m o st  a c t i v e  h a r v e s t
B e e t s O c t . 15 D e c . 20 6 0 t o 80 D e c . F e b . J a n .
B r o c c o l i S e p t . 15 N ov . 1 75 t o 1 0 0 D e c . J a n . D e c . 1 5 - J a n .  15
C abbage S e p t . 1 D e c . 15 75 t o 100 O c t .  15 March N ov . 1 5 - J a n .  15
C a r r o t s S e p t . 1 J a n . 1 6 0 t o 80 N ov . M arch J a n . -
C a u l i f l o w e r O c t . N ov . 6 0 t o 75 D e c . J a n . D e c . 1 5 - J a n .  15
L e t t u c e S e p t . N ov. 15 70 t o 80 N ov . J a n . D e c .
O n io n s O c t . D e c . 20 100  t o  1 5 0 March May A p r i l  1 5 -May 15
S p in a c h S e p t . D e c . 6 0 t o 80 N o v . F e b . D e c . 2 0 - J a n .  15
HUJ
10
S o u r c e ;  P e r s o n a l  i n t e r v i e w s  w i t h  J o h n  D. C a r p e n te r^  Farm Forem an I I I ,  
T e x a s  A&M U n i v e r s i t y ,  R io  G rande P l a i n s  R e s e a r c h - D e t n o n s t r a t i o n  S t a t i o n ,  W in t e r  
H aven , T e x a s ,  and n u m erou s  W in t e r  G ard en  a r e a  v e g e t a b l e  g r o w e r s  and s h i p p e r s .
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W in ter  G arden r e g i o n .  V a r i a t i o n s  o f  from  one t o  two w eek s  
may o c c u r  d e p e n d in g  upon th e  w e a th er  and t h e  i n d i v i d u a l  
g r o w e r .  R a in s  may d e l a y  p l a n t i n g  f o r  s e v e r a l  d a y s  or  e v e n  
w e e k s .  Some g r o w e r s ,  h o p in g  to  h a r v e s t  and m ark et t h e i r  
p r o d u ce  d u r in g  l e s s  c o m p e t i t i v e  p e r i o d s ,  may p l a n t  t h e i r  
c r o p s  s e v e r a l  w eek s  e a r l i e r  o r , i n  a f e w  i n s t a n c e s ,  l a t e r  
th a n  th e  a v e r a g e  d a t e s  i n d i c a t e d .
B e e t s  ( B e ta  v u l g a r i s ) a r e  u s u a l l y  p l a n t e d  in  row s  
a q u a r t e r  t o  a  h a l f  an i n c h  a p a r t .  P r o c e s s o r s  r e q u i r e  a 
s m a l l  p r o d u c t ;  t h e r e f o r e ,  f i e l d s  a r e  s e ld o m  i f  e v e r  t h i n n e d .  
P e r i o d i c  c u l t i v a t i o n  i s  p r a c t i c e d  to  k e e p  th e  f i e l d s  a s  f r e e  
o f  w eed s  and o t h e r  n o x i o u s  p l a n t s  as  p o s s i b l e .  M e c h a n ic a l ly  
h a r v e s t e d ,  t h e  m ature c r o p  i s  l i f t e d  and to p p e d ,  c o n v e y e d  
i n t o  t r u c k s ,  and t a k e n  t o  th e  n e a r b y  c a n n e r y  f o r  p r o c e s s i n g .  
R e l a t i v e l y  l i t t l e  l a b o r  i s  r e q u i r e d  i n  t h e  p r o d u c t i o n  o f  
b e e t s ,  a s  m e c h a n ic a l  d e v i c e s  a r e  em p lo y ed  i n  a lm o s t  a l l  
p h a s e s  o f  th e  o p e r a t i o n .
The l e a s t  im p o r t a n t  v e g e t a b l e  c r o p  p r o d u ce d  i n  t h e  
W in ter  G arden i s  b r o c c o l i  ( B r a s s i c a  o l e r a c e a  v a r .  i t a l i c s ) . 
T h is  v e g e t a b l e  h as  n e v e r  b e e n  p o p u la r  i n  th e  a r e a  due t o  
i t s  h i g h l y  p e r i s h a b l e  n a t u r e  and h e a v y  l a b o r  r e q u i r e m e n t s .
A g r e a t  d e a l  o f  la b o r  i s  n eed ed  d u r in g  t h e  fo u r  t o  s i x  weeks  
h a r v e s t  p e r i o d  a s  c u t t i n g s  are n e c e s s a r y  e v e r y  two t o  t h r e e  
d a y s .  I n  a d d i t i o n  t o  h i g h  la b o r  r e q u i r e m e n t s ,  b r o c c o l i  i s  
one  o f  t h e  more p e r i s h a b l e  v e g e t a b l e s .  The c r o p  must b e  
h a r v e s t e d  im m e d ia t e ly  upon m a t u r i t y  o r  b lo s s o m in g  may r e s u l t .  
B r o c c o l i  i s  c u t  by h an d , g ra d e d ,  b u n c h e d ,  and c r a t e d  i n  th e
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f i e l d .  I t  i s  t h e n  lo a d e d  i n t o  t r u c k s  and ta k e n  t o  t h e  
p a c k in g  s h e d  w h ere  i t  i s  i c e d  and p r e p a r e d  f o r  s h ip m e n t .
A l l  c a u l i f l o w e r  ( B r a s s i c a  o l e r a c e a  v a r .  b o t r y t i s ) , 
i s  t r a n s p l a n t e d  from  s e e d b e d s  t o  t h e  f i e l d  b y  h a n d . T here  
i s  no d i r e c t  s e e d i n g  o f  c a u l i f l o w e r  i n  th e  W in ter  G arden  
a t  th e  p r e s e n t  t i m e .  P l a n t s  a r e  g e n e r a l l y  s e t  i n  row s  
f i f t e e n  t o  t w e n t y - f o u r  i n c h e s  a p a r t . I r r i g a t i o n ,  b e g u n  
im m e d ia t e ly  a f t e r  t r a n s p l a n t i n g  a c t i v i t i e s  a re  c o m p le t e d ,  
i s  c o n t i n u e d  a s  r e q u i r e d  up t o  h a r v e s t  t im e .  C a u l i f l o w e r  
i s  c u l t i v a t e d  f r e q u e n t l y  t o  c o n t r o l  weed g ro w th  and p r e v e n t  
s u r f a c e  c r u s t i n g .
>
As co n su m e r s  demand p u re  w h i t e  h e a d s ,  i t  i s  n e c e s s a r y  
t o  p r o t e c t  th e  d e v e l o p i n g  c u r d s  from  th e  d i s c o l o r i n g  e f f e c t s  
o f  r a i n ,  d u s t ,  and th e  s u n .  T h is  i s  done by d raw in g  th e  
l o n g  o u t s i d e  l e a v e s  o f  t h e  p l a n t  a b o u t  th e  h ea d  and s e c u r i n g  
them w i t h  r u b b e r  b a n d s .
U n l e s s  c a u l i f l o w e r  i s  h a r v e s t e d  q u i c k l y  upon m atu­
r i t y ,  t h e  c u r d s  w i l l  l o o s e n  or " r i c e "  t h e r e b y  p r o d u c in g  an  
u n m a r k e ta b le  h e a d .  D uring  h a r v e s t  e x p e r i e n c e d  la b o r  becom es  
a n e c e s s i t y .  The e x p e r ie n c e d  h a r v e s t e r  can t e l l  a t  a g la n c e  
w h e th e r  o r  n o t  t h e  c o n c e a le d  h e a d s  a r e  m a tu re .  The i n e x p e r ­
i e n c e d  l a b o r e r ,  n e v e r  s u r e ,  o f t e n  m ust rem ove t h e  r u b b e r  
band and v i s u a l l y  i n s p e c t  ea ch  h e a d .  V a lu a b le  t im e  i s  l o s t  
i f  t h e  h e a d  i s  m a tu r e .  I f  t h e  h e a d  i s  imm ature more t im e  
i s  l o s t  a s  t h e  e n c i r c l i n g  l e a v e s  must be  r e p l a c e d  and s e c u r e d  
l e s t  t h e  c u r d s  becom e d i s c o l o r e d  i n  th e  b r o i l i n g  s u n .  As a 
x n ile ,  c a u l i f l o w e r  i s  c u t ,  tr im m ed, g r a d e d ,  and c r a t e d  i n
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t h e  f i e l d .  The c r a t e s  a re  th e n  l o a d e d  i n t o  t r u c k s  and s e n t  
t o  t h e  p a c k in g  sh e d  f o r  i c i n g  and s h ip m e n t .
C abbage ( B r a s s i c a  o l e r a c e a  v a r .  c a p i t a t a ) i s  g e n ­
e r a l l y  p l a n t e d  two row s t o  t h e  f o r t y  i n c h  bed (a s  m ea su red  
from  f u r r o w  c e n t e r  t o  fu rrow  c e n t e r ) .  I r r i g a t i o n  i s  r e q u i r e d  
f o l l o w i n g  s e e d i n g  t o  in s u r e  g e r m i n a t i o n  and p r o p e r  p l a n t  
d e v e lo p m e n t .  Beds a re  k e p t  m o i s t  u n t i l  a h e a l t h y  s t a n d  i s  
a s s u r e d .  A f t e r  t h i n n i n g ,  i n d i v i d u a l  p l a n t s  a r e  s p a c e d  from  
e i g h t  to  t e n  i n c h e s  a p a r t .  Due t o  t h e  s h a l lo w  r o o t  s y s t e m  
o f  t h e  y o u n g  p l a n t ,  f r e q u e n t  l i g h t  i r r i g a t i o n s  a r e  n e c e s s a r y  
d u r in g  t h e  e a r l y  s t a g e s  o f  g r o w th ,  b u t , o n c e  t h e  r o o t  s y s t e m  
i s  f u l l y  d e v e l o p e d , . h e a v ie r  a p p l i c a t i o n s  a r e  d e s i r a b l e .  
B e c a u s e  o f  t h e  te n d e r  n a tu r e  o f  t h e  p l a n t ' s  l e a v e s ,  c u l ­
t i v a t i o n  g e n e r a l l y  c e a s e s  w ith  h e a d  d e v e lo p m e n t .
H a r v e s t i n g  o p e r a t i o n s  b e g i n  a s  h ead s  r e a c h  m a r k e t a b le  
s i z e .  A lth o u g h  consum er demands v a r y  w i th  m arket a r e a ,  tw o  
t o  t h r e e  p ou nd  h e a d s  a r e  p r e f e r r e d .  As c a b b a g e  r e q u i r e s  
s e l e c t i v e  h a r v e s t i n g ,  la b o r  r e q u i r e m e n t s  a r e  c o n s i d e r a b l e .  
D e p en d in g  u p o n  t h e  w e a th e r  and t h e  c a r e  g i v e n  th e  c r o p ,  two  
t o  t h r e e  c u t t i n g s  a r e  p o s s i b l e  d u r in g  th e  c o u r s e  o f  a s e a s o n .  
The h e a d s  sire c u t ,  trimm ed, and s a c k e d  ( t w e n t y - f o u r  h e a d s  
t o  t h e  b a g )  b y  w o r k e rs  i n  th e  f i e l d  ( P l a t e s  29  and 3 0 ) .
The b a g s ,  o r  h e a d s  i f  s o l d  bu lk ', sure th e n  lo a d e d  i n t o  t r u c k s  
f o r  s h ip m e n t  ( P l a t e  3 1 ) « Cabbage may or may n o t  b e  i c e d  
p r i o r  t o  sh ip m e n t  d ep en d in g  upon th e  w e a th e r  and l e n g t h  
o f  h a u l  t o  m eirket.
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P l a t e  29 - - H a r v e s t i n g  c a b b a g e  on a farm  
a p p r o x im a t e ly  two m i l e s  w e s t  o f  U v a ld e .
 ml
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P l a t e  3 0 — Most c a b b a g e  i s  f i e l d  
p a c k e d  i n t o  mesh b a g s .  (P h o to g r a p h  c o u r t e s y  
o f  D a le  B a r k e r . )
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P l a t e  31 - -C a b b a g e  i s  f r e q u e n t l y  
f i e l d  lo a d e d  i n t o  t r u c k s  f o r  s p e e d y  d e l i v e r y .  
(P h o to g r a p h  c o u r t e s y  o f  D a le  B a r k e r . )
As a r u l e ,  c a r r o t s  ( D aucus c a r o t a  v a r .  s a t i v a ) a r e  
p r e c i s i o n  p l a n t e d ,  two ro w s  t o  t h e  f o r t y  in c h  b e d .  I r r i ­
g a t i o n  f o l l o w s  p l a n t i n g  and c o n t i n u e s  i n t e r m i t t e n t l y  f o r  
a p p r o x i m a t e l y  f i f t e e n  d a y s  o r  u n t i l  a h e a l t h y  s t a n d  i s  i n  
e v i d e n c e .  C a r r o t s  a r e  " o i l e d "  (a  l o c a l  term  d e n o t i n g  t h e  
a p p l i c a t i o n  o f  e i t h e r  n a p th a  or S t o d d a r d  S o l v e n t  t o  t h e  
s o i l )  s e v e r a l  t i m e s  d u r in g  t h e  e a r l y  s t a g e s  o f  g row th  t o  
c o n t r o l  w e e d s .  M e c h a n ic a l  c u l t i v a t i o n  i s  r e l a t i v e l y  u n im ­
p o r t a n t  i n  c a r r o t  p r o d u c t i o n .
A l th o u g h  some a r e a  v e g e t a b l e  fa r m e r s  make u s e  o f  
m e c h a n ic a l  c a r r o t  h a r v e s t e r s ,  m o s t  o f  t h e  cro p  i s  s t i l l  
h a r v e s t e d  by h a n d . T r a c t o r s ,  e q u ip p e d  w i t h  c h i s e l s  w h ic h  
l o o s e n  t h e  s u r r o u n d in g  s o i l  and l i f t  t h e  r o o t ,  e n t e r  t h e  
f i e l d  a s  h a r v e s t  b e g in s  ( P l a t e  3 2 ) .  Crews f o l l o w i n g  t h e
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t r a c t o r  p u l l ,  t o p ,  and s a c k  t h e  c a r r o t s  w h ic h  a r e  th e n  
dumped i n t o  w a i t i n g  t r u c k s  and h a u le d  t o  n e a r b y  p a c k in g  
s h e d s .  Upon a r r i v i n g  a t  th e  sh e d  t h e  c a r r o t s  a r e  w ashed ,  
g r a d e d ,  and p a c k a g e d  i n t o  e i t h e r  one  or  tw o pound c e l l o ­
phane b a g s  ( P l a t e s  33 and 34 ) .  T h e se  " c e l l o s "  a r e  th e n  
p a ck ed  i n t o  mesh s h i p p i n g  b a g s  (48  pound c a p a c i t y )  f o r  
sh ip m en t t o  m a r k e t .
L e t t u c e  (L a c t u c a  s a t i v a ) i s  d i r e c t  s e e d e d ,  two 
row s t o  t h e  f o r t y  in c h  b e d .  Once a s t a n d  h a s  b e e n  a c h ie v e d ,  
t h e  c r o p  i s  b l o c k e d  and th in n e d  t o  f o u r  p l a n t s  p e r  l i n e a r  
f o o t .  C u l t i v a t i o n  r e q u ir e m e n t s  a r e  v e r y  s i m i l a r  t o  t h o s e  
o f  c a b b a g e  ( P l a t e  3 5 ) .
The c r o p  i s  r e a d y  to  b e  h a r v e s t e d  a s  t h e  h e a d s  
become f i r m  to  t h e  t o u c h .  L ik e  b r o c c o l i ,  c a u l i f l o w e r ,  and 
c a b b a g e ,  l e t t u c e  i s  s e l e c t i v e l y  h a r v e s t e d - - t h e  a v e r a g e  crop  
r e q u i r i n g  two t o  t h r e e  c u t t i n g s .  The h e a d s  a r e  c u t ,  tr im m ed, 
g r a d e d ,  and  f i e l d  p a c k e d  ( t w e n t y - f o u r  h e a d s  t o  t h e  c a r t o n ) . 
The c a r t o n s  a r e  t h e n  h a u le d  b y  t r u c k  t o  U v a ld e  o r  C r y s t a l  
C it y  w h ere  t h e y  etre vacuum c o o l e d  to  a p p r o x im a t e ly  33°F -  
W ith f i e l d  h e a t  and e x c e s s  m o is t u r e  t h u s  r em o v ed , t h e  
c a r t o n s  a r e  lo a d e d  i n t o  p r e c o o l e d  t r u c k s  o r  r e f r i g e r a t o r  
c a r s  f o r  s h ip m e n t  t o  m a rk e t .
O nions ( A l l iu m  c e p a ) a r e  t r a n s p l a n t e d  from  see d b ed s  
i n t o  row s f i f t e e n  t o  tw e n ty  i n c h e s  a p a r t .  N ew ly t r a n s ­
p l a n t e d  f i e l d s  a r e  k e p t  m o is t  u n t i l  th e  s e e d l i n g s  have  
s t a r t e d  t o  grow . The e s t a b l i s h e d  s t a n d  g e n e r a l l y  r e q u i r e s
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P l a t e  3 2 - - H a r v e s t  a c t i v i t i e s  b e g in  w i t h  
t h e  u s e  o f  t r a c t o r  drawn c a r r o t  c h i s e l s .
P l a t e  33“ “C a r r o t s  a r e  dumped i n t o  v a t s  
and w ash ed  and c o n v e y ed  t o  m e c h a n ic a l  g r a d e r s  
( n o t  v i s i b l e ) .
1 4 0
P l a t e  34 - - I n  th e  p a c k in g  sh ed  p rop er  
c a r r o t s  a r e  f u r t h e r  g ra d ed  (w o rk er  to  th e  r i g h t  
o f  t h e  c o n v e y o r  b e l t ) ,  w e ig h e d ,  and b a g g ed  (n o te  
s c a l e s  b e tw e e n  w o rk ers  to  t h e  l e f t  o f  t h e  c o n ­
v e y o r  b e l t ) .  (P h o to g ra p h  c o u r t e s y  o f  D ale  
B a r k e r . )
P l a t e  ^ ^ - - C u l t i v a t i n g  l e t t u c e  w ith  s h o r t  
h a n d le d  h o e s  a p p r o x im a te ly  t h r e e  m i l e s  s o u th  o f  
B a t e s v i l l e .
l 4 l
f i v e  to  e i g h t  a d d i t i o n a l  a p p l i c a t i o n s  o f  w a te r  p r i o r  t o  
h a r v e s t .  T h in n in g  i s  n o t  r e q u i r e d  i n  p r o p e r l y  t r a n s p l a n t e d  
f i e l d s .  B e c a u se  o f  th e  c r o p ' s  s l o w  g ro w th  r a t e  and s h a l l o w  
r o o t  s y s t e m ,  o n i o n s  m ust b e  k e p t  as  f r e e  o f  w e ed s  a s  p o s s i b l e .
D ep e n d in g  upon t h e  w e a t h e r ,  m ark et p r i c e ,  c r o p  
c o n d i t i o n ,  and t h e  i n d i v i d u a l  grow er , h a r v e s t i n g  w i l l  
u s u a l l y  commence when from  30 t o  60  p e r  c e n t  o f  th e  t o p s  
have  f a l l e n  o v e r .  A c t u a l  h a r v e s t i n g  a c t i v i t i e s  b e g i n  a s  
t r a c t o r  drawn p lo w s  s e v e r  th e  p l a n t ' s  t a p  r o o t  and s e t  th e  
o n io n  up i n  th e  b e d .  L a b o r e r s  f o l l o w i n g  th e  p lo w s  p u l l  up 
th e  p l a n t s  and c l i p  t h e  r o o t s .  The o n io n s  a r e  t h e n  s h i n g l e d  
( f o r  p r o t e c t i o n  from  t h e  su n )  and a l lo w e d  t o  d r y  from  one  
t o  two d a y s  d e p e n d in g  up on  w e a th e r  c o n d i t i o n s .  F o l lo w in g  
t h i s  i n i t i a l  c u r i n g  p e r i o d ,  w o r k e rs  r e - e n t e r  t h e  f i e l d s  and  
rem ove t h e  t o p s ,  l e a v i n g  o n l y  t h e  b u l b .  A f t e r  a n  a d d i t i o n a l  
t h r e e  t o  fo u r  day d r y in g  p e r i o d ,  th e  o n i o n s  a r e  p l a c e d  i n  
b u r la p  b a g s  and t a k e n  t o  a r e a  s h e d s  f o r  g r a d i n g .  Graded  
o n io n s  a r e  t h e n  r e - s a c k e d  and lo a d e d  i n t o  t r u c k s  or r a i l -  
c a r s  f o r  sh ip m e n t  ( P l a t e  3 6 ) .
M ost o f  th e  s p in a c h  ( S p in a c ia  o l e r a c e a ) grown f o r  
t h e  f r e s h  m arket i n  t h e  W in ter  Garden i s  s e e d e d  b r o a d c a s t  
and f l o o d  i r r i g a t e d  ( P l a t e  3 7 )» D e l M onte , w h ic h  m e c h a n i-  
c a l l y  h a r v e s t s  i t s  e n t i r e  c r o p  e x c e p t  on  r a r e  o c c a s i o n s  
when w e t  w e a th e r  p r o h i b i t s  m a ch in ery  from  e n t e r i n g  th e  
f i e l d s ,  p r e c i s i o n  p l a n t s  a l l  o f  i t s  c r o p  i n  ro w s  ( P l a t e  
3 8 ) .  R e g a r d l e s s  o f  w h eth er  th e  c ro p  i s  b r o a d c a s t  o r  p r e c i s i o n  
p l a n t e d ,  s p in a c h  i s  r a r e l y  t h i n n e d .  The c r o p  i s  s u s c e p t i b l e
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P l a t e  36 - - L o a d in g  o n i o n s  i n t o  r a i l c a r s  
p r i o r  t o  s h ip m e n t  t o  m a r k e t .  T ru ck s  i n  t h e  
f o r e g r o u n d ,  lo a d e d  w i t h  s a c k s  o f  u n g ra d ed  o n i o n s ,  
a w a i t  t h e i r  tu r n  t o  u n lo a d .
P l a t e  37 - - B r o a d c a s t  s e e d i n g  s p in a c h  on a 
fa rm  a p p r o x im a t e ly  f i v e  m i l e s  n o r t h  o f  B ig  W e l l s .
1 4 3
t o  a v a r i e t y  o f  d i s e a s e s ;  t h e r e f o r e ,  an i n t e n s i v e  pesti=B4=de 
c o n t r o l  program  i s  p r a c t i c e d  by m ost a r e a  g r o w e r s .
P l a t e  3 8 - - A I I  m e c h a n i c a l l y  h a r v e s t e d  
s p i n a c h  i s  p r o c e s s e d  i n  D e l M o n te 's  C r y s t a l  C i t y  
c a n n e r y .
A l l  f r e s h  m ark et s p in a c h  grow n i n  th e  W in te r  Garden  
i s  h a r v e s t e d  b y  h a n d . Workers c u t  and t r im  t h e  i n d i v i d u a l  
p l a n t s  and f i e l d  p a ck  them i n t o  b a s k e t s  ( P l a t e  3 9 )* The 
s p in a c h  i s  t h e n  h a u le d  t o  a r e a  p a c k in g  s h e d s  w here i t  i s  
i c e d  ( P l a t e  40  ) .  F i n a l l y ,  t h e  b a s k e t s  a re  lo a d e d  i n t o  
e i t h e r  r a i l c a r s  or t r u c k s  and to p  i c e d  f o r  sh ip m e n t  t o  
m a r k e t .
Grower C o m p la in ts  
A lth o u g h  much o f  t h e  n e e d  f o r  p r e - h a r v e s t  l a b o r  h a s  
b e e n  e l i m i n a t e d  by c h e m ic a l  p e s t i c i d e s  and more e f f i c i e n t
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P l a t e  39 - “H a r v e s t in g  f r e s h  m arket s p in a c h  
on a farm  a p p r o x im a te ly  two m i l e s  e a s t  o f  C r y s t a l  
C i t y .  The c u r v ed  k n i f e  i s  u s e d  to  c u t  t h e  p l a n t ' s  
t a p  r o o t  b e lo w  t h e  ground  s u r f a c e .
P l a t e  40 - - I n d i v i d u a l  b a s k e t s  o f  s p in a c h  
b e i n g  i c e d  p r i o r  t o  s h ip m e n t .  Once th e  tr u c k  o r  
r a i l c a r  i s  lo a d e d ,  th e  s h ip m e n t  i s  to p  i c e d  w i t h  
b l o c k s  o f  i c e  s i m i l a r  t o  t h a t  s e e n  i n  th e  i c e  
c r u s h i n g  m ach in e  a t  th e  l e f t  o f  t h e  p h o to g r a p h .
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m e c h a n ic a l  d e v i c e s ,  l a b o r  r e q u ir e m e n t s  a r e  c o n s i d e r a b l e  
d u r in g  t h e  h a r v e s t  p e r i o d .  S in c e  th e  t e r m i n a t i o n  o f  P u b l i c  
Law 7 8 ,  a r e a  v e g e t a b l e  fa r m e r s  h a v e  d ep en d ed  a lm o s t  e n t i r e l y  
up on  t h e  d o m e s t ic  w orker f o r  t h e i r  la b o r  n e e d s .  Growers  
a r e  a lm o s t  unanim ous i n  a g r e e i n g  t h a t  t h e  q u a l i t y  o f  la b o r  
a v a i l a b l e  to d a y  i s  m ark ed ly  i n f e r i o r  t o  t h a t  o f  p r e v i o u s  
y e a r s .  A lth o u g h  a r ea  p r o d u c e r s  c i t e d  many r e a s o n s  f o r  
t h i s  d e t e r i o r a t i o n  o f  t h e  lab or  s i t u a t i o n ,  t h o s e  m ost c o n ­
s i s t e n t l y  m e n t io n e d  w ere :  ( l )  t h e  a v a i l a b i l i t y  o f  u n em p lo y ­
ment b e n e f i t s ,  (ii) e l i g i b i l i t y  f o r  f r e e  c o m m o d it ie s ,  (3 )  
t h e  g r o w in g  d e s i r e  among M e x ic a n -Ameri c a n s  t o  a c q u ir e  more 
e d u c a t i o n ,  (4 ) th e  te n d e n c y  o f  th e  you n g  to  s e e k  em ploym ent  
o u t s i d e  t h e  a r e a ,  and (5 )  l e s s  dem anding la b o r  c o n t r a c t o r s .
A p p r o x im a te ly  500  m ig ra n t  w o r k e r s  draw unem ploym ent
22b e n e f i t s  i n  th e  U v a ld e ,  Z a v a la ,  and Dimmit c o u n ty  a r e a .
T h ese  i n d i v i d u a l s ,  who c o m p r ise  a b o u t  8 p er  c e n t  o f  t h e  
r e g i o n ' s  m ig r a t o r y  l a b o r e r s ,  work a t  r e l a t i v e l y  h i g h  p a y i n g  
(up t o  $ 2 .5 0  an  hou r) s k i l l e d  or  s e m i - s k i l l e d  j o b s  i n  
n o r t h e r n  c a n n e r i e s .  Upon t h e i r  r e t u r n  t o . t h e  W in ter  G arden,  
m ost o f  t h e s e  p e o p l e ,  u n a b le ,  t o  f in d  s i m i l a r  em ploym ent,  
become e l i g i b l e  t o  draw unem ploym ent c o m p e n s a t io n .  The 
v a s t  m a j o r i t y  o f  m ig r a n t s  a r e  f i e l d  l a b o r e r s  and, b e c a u s e  
s i m i l a r  work i s  a v a i l a b l e  i n  th e  W in te r  Garden d u r in g  t h e  
w i n t e r  m on th s , t h e s e  i n d i v i d u a l s  are  n o t  q u a l i f i e d  to  draw  
unem ploym ent c o m p e n s a t io n .
2 2 D el Harp and E ufem io  D uran, p e r s o n a l  i n t e r v i e w s .
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U nem ploym ent c h e c k s  w h ich  a v e r a g e  a p p r o x im a t e ly
f o r t y - f i v e  d o l l a r s  a week may r a n g e  a s  h i g h  a s  s i x t y  d o l l a r s
a w eek  d e p e n d in g  upon th e  r e c i p i e n t s  e a r n i n g s  and l e n g t h  o f
em p lo y m en t.  Few i n d i v i d u a l s  r e c e i v i n g  s u c h  b e n e f i t s  w ou ld
work f o r  t h e  w ages  p a id  i n  th e  W in te r  G ard en . D u r in g  th e
l a t t e r  p a r t  o f  1 9 6 8 ,  s t o o p  la b o r  and i r r i g a t o r s  i n  th e
W in te r  G arden  commonly drew th e  minimum w age o f  $ 1 .1 5  an
h o u r .  T ru ck  and t r a c t o r  d r i v e r s  g e n e r a l l y  drew b e tw e e n
23$ 1 . 2 5  and $ 1 . 5 0  an h o u r .
G row ers co m p la in  t h a t  many o f  th e  l o c a l  M ex ic a n -  
A m erica n s  w i l l  n o t  work on a c o n t i n u o u s  b a s i s  f o r  f e a r  o f  
l o s i n g  t h e i r  e l i g i b i l i t y  f o r  f r e e  c o m m o d i t i e s .  T h ese  com­
m o d i t i e s  a r e  made a v a i l a b l e  to  lo w  incom e f a m i l i e s  ea ch  
m onth t h r o u g h  th e  S t a t e  D ep artm en t o f  P u b l i c  W e l f a r e .  
E l i g i b i l i t y  f o r  t h e s e  f o o d s t u f f s  i s  d e t e r m in e d  b y  th e  
f a m i l y  g r o u p ' s  n e t  m on th ly  in c o m e . Each member o f  a f a m i l y  
o f  t h r e e  w i t h  a  m o n th ly  n e t  in com e o f  l e s s  th a n  $ 1 7 0  i s  
e l i g i b l e  f o r  c o m m o d it ie s .  The a l l o w a b l e  n e t  incom e i s  
i n c r e a s e d  t w e n t y  d o l l a r s  f o r  e a c h  a d d i t i o n a l  f a m i l y  member 
up t o  a  maximum o f  t e n  p e r s o n s ,  a f t e r  w h ic h  th e  incom e  
i n c r e m e n t s  a r e  r e d u c e d  t o  f i f t e e n  d o l l a r s  p e r  a d d i t i o n a l  
member ( T a b le  l 8 ) .^ ^
^^D el Harp, p e r s o n a l  i n t e r v i e w ,  S ep tem b e r  1 9 , 1 9 6 8 .  
2 4 P e r s o n a l  i n t e r v i e w  w i t h  L orena  M. R i c e ,  Commodity 
S u p e r v i s o r  and W orker, C r y s t a l  C i t y ,  T e x a s ,  F e b r u a r y  5 ,
1 9 6 9 .
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TABLE 18
REQUIREMENTS FOR COMMODITY ELIGIBILITY
No. o f  P e r s o n s
i n  F a m ily 4 6 8 10 12 14
N e t  M on th ly
Incom e # 1 9 0 # 2 3 0 $270 #310 #340 #370
S o u r c e :  P e r s o n a l  i n t e r v i e w  w i t h  L o ren a  M. R i c e ,
Commodity S u p e r v i s o r  and Worker, C r y s t a l  C i t y ,  T e x a s ,  
F e b ru a ry  5 , 1 9 6 9 .
G rowers c o n t e n d  t h a t  many o f  t h e i r  l a b o r e r s  w i l l  
e a r n  t h e  maximum p o s s i b l e  f o r  t h e i r  p a r t i c u l a r  f a m i l y  g r o u p ,  
b u t  w i l l  s t o p  s h o r t  o f  d i s q u a l i f y i n g  t h e m s e l v e s  f o r  f r e e  
c o m m o d i t i e s .  O th er  i n t e r e s t e d  p a r t i e s  a rgu e  t h a t  t h e  a v e r ­
age  w ork er  h a s  no i d e a  o f  th e  f i n a n c i a l  r e q u i r e m e n t s  n e c -
25e s s a r y  t o  q u a l i f y  f o r  t h e  f o o d s t u f f s .
In  r e c e n t  y e a r s  t h e r e  h a s  b e e n  a g r o w in g  a w a r e n e s s  
among M e x ic a n -Amerl e a n  m ig r a n t s  o f  t h e  im p o r t a n c e  o f  fo r m a l  
e d u c a t i o n .  T oday , a s  i n  t h e  p a s t ,  m o st  m i g r a n t s ,  due t o  
t h e i r  l a c k  o f  e d u c a t i o n ,  a r e  a b l e  t o  s e c u r e  and h o l d  o n ly  
t h e  m ost m e n ia l  j o b s .  B eca u se  th e  m ig r a n t  a g r i c u l t u r a l  
l a b o r e r  m ust move i n  o r d e r  to  f i n d  w ork , h i s  c h i l d r e n  h ave  
i n v a r i a b l y  r e c e i v e d  l i t t l e  fo r m a l e d u c a t i o n .  R a r e l y  a t t e n d ­




te n d e d  t o  f a l l  b e h in d  t h e i r  a g e  m ates  and e v e n t u a l l y  becom e  
d r o p o u t s .  The c y c l e  i s  c o m p le t e d  a s  t h e s e  i n d i v i d u a l s  e n t e r  t h e  
m ig r a t o r y  la b o r  s t r e a m .
I n  an e f f o r t  t o  h e l p  a l l e v i a t e  some o f  t h e  p r o b le m s  
e n c o u n t e r e d  b y  m ig r a n t  c h i l d r e n ,  th e  T exas  E d u c a t io n  A gency  
i n  1963  i n s t i t u t e d  t h e  T ex a s  P r o j e c t  f o r  th e  E d u c a t io n  o f  
M ig ra n t  C h i l d r e n .  T h ere  a r e  two b a s i c  program s w i t h i n  th e  
P r o j e c t .  The " c o m p le te "  program , s u c h  as t h a t  fou n d  a t  
C r y s t a l  C i t y ,  c o m p r e s s e s  t h e  s c h o o l  y e a r  i n t o  a  s i x  month  
p e r i o d  (T a b le  1 9 ) .  The m ig r a n t  c h i l d r e n  are  i n  s e l f - c o n t a i n e d  
c la s s r o o m s  o n  a s e p a r a t e  cam p u s. E m phasis  i s  o n  t h e  E n g l i s h  
la n g u a g e  a r t s . The c h i l d r e n  i n  th e  " m o d if ie d "  program  s u c h  
a s  t h a t  fo u n d  a t  C a r r i z o  S p r in g s  and U v a ld e  a t t e n d  c l a s s e s
TABLE 19
TEXAS MIGRANT SCHOOL PROJECTS* 1 967-1968
(W in te r  Garden A rea)
S c h o o l E s t .  No.* o f  S t u d e n t s
Open
D a te
T o t a l
S t a f f
Y e a r s  i n  
P r o j e c t
C a r r i z o  . 
S p r in g s 1 - 8 702 Aug. 28 12 3
C r y s t a l
C i t y 1 - 8 795 O c t .  16 63 3
U vald e^ 1 -6 281 Aug. 28 15 2
* S o u r c e :  T e x a s  Good N e ig h b o r  C om m iss ion , T exas
M ig ra n t  L abor -  The 1 9 6 ? M i g r a t i o n . C h ap ter  3 ( n . p . : T exas
Good N e ig h b o r  C o m m iss io n , n . d . ) ,  p .  6 .
^ M o d if ie d  program .
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during^ t h e  r e g u l a r  n in e  month s c h o o l  s e s s i o n .  T h ese  
c h i l d r e n ,  who a r e  o f t e n  i n  c l a s s e s  w i t h  n o n - m ig r a n t  s t u d e n t s ,  
b e n e f i t  from  a c l a s s  d ay  e x te n d e d  by from on e  t o  two h o u r s .
As i n  t h e  " c o m p le te "  program , e m p h a s is  i s  on  t h e  E n g l i s h  
la n g u a g e  a r t s .  A lth o u g h  r e s u l t s  a r e  a s  y e t  i n c o n c l u s i v e ,  
a r e a  s c h o o l  a d m i n i s t r a t o r s  a r e  c o n f i d e n t  t h a t  t h i s  p r o j e c t  
w i l l  c o n s i d e r a b l y  r e d u c e  th e  m ig r a n t  d r o p o u t  r a t e  and u l t i ­
m a t e ly  i n c r e a s e  th e  number o f  m ig r a n t  s t u d e n t s  who g r a d u a te
26from h i g h  s c h o o l .
The youn g M ex ic a n -A m er ic a n  o f  to d a y  i s  b e t t e r  edu­
c a t e d  and  c e r t a i n l y  more s o c i a l l y  aware th a n  w e re  h i s  p a r e n t s  
a t  a s i m i l a r  a g e .  Many o f  t h e s e  i n d i v i d u a l s ,  who a r e  o f t e n  
u n w i l l i n g  t o  w ork a s  a g r i c u l t u r a l  l a b o r e r s  and  u n a b le  t o  f i n d  
o t h e r  em p loym en t l o c a l l y ,  m ig r a t e  to  s u r r o u n d in g  c i t i e s  i n  
s e a r c h  o f  w ork . As i n d i c a t e d  by a r e a  v e g e t a b l e  g r o w er s  and 
c o n f ir m e d  th r o u g h  o b s e r v a t i o n ,  r e l a t i v e l y  f e w  f i e l d  hands  
a r e  b e t w e e n  tw e n ty  and t h i r t y - f i v e  y e a r s  o l d .  The o l d ,  who 
h a v e  n o  o t h e r  p l a c e  t o  g o ,  and th e  y o u n g ,  a s  y e t  u n a b le  t o  
s e v e r  f a m i l y  t i e s ,  c o m p r ise  an i n o r d i n a t e  s h a r e  o f  th e  
Eirea's a g r i c u l t u r a l  l a b o r  f o r c e .
The M ex ica n -A m er ica n  l a b o r  c o n t r a c t o r  h a s  a lw a y s  
b een  a n  i n t e g r a l  p a r t  o f  t h e  W in ter  Garden v e g e t a b l e  in d u s ­
t r y .  T h e se  i n d i v i d u a l s ,  who a c t  as  i n t e r m e d i a r i e s  b e tw e en  
th e  fa rm er  and th e  w o r k e r ,  a r e  r e s p o n s i b l e  f o r  l o c a t i n g .
^ ^ P e r s o n a l  i n t e r v i e w  w i t h  R. C. T a t e ,  M ig ra n t  Co­
o r d i n a t o r ,  C r y s t a l  C i t y  , T e x a s ,  O cto b er  9 » 1 9 6 8 .
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t r a n s p o r t i n g ,  emd s u p e r v i s i n g  f i e l d  l a b o r .  The grow er p a y s  
th e  c o n t r a c t o r  who, a f t e r  d e d u c t in g  s o c i a l  s e c u r i t y  f e e s  
and h i s  c o m m is s io n s ,  p a y s  th e  i n d i v i d u a l  w o r k e r s .  Most 
g ro w ers  d e a l  s o l e l y  w i t h  c o n t r a c t o r s ,  and f r e q u e n t l y  h a v e  
l i t t l e  or  no  k n o w led g e  o f  th e  i n d i v i d u a l s  whom th e  c o n t r a c t o r  
i s  w o r k in g .
I n  t h e  p a s t  la b o r  c o n t r a c t o r s  w ere  demanding men.
They q u i c k l y  rem oved  i n d i v i d u a l s  from  t h e i r  crew s  who d id
n o t  w is h  t o  work l e s t  t h e y  a c q u ir e  a bad r e p u t a t i o n  among
a r e a  f a r m e r s .  The s i t u a t i o n  i s  q u i t e  d i f f e r e n t  to d a y .
B ec a u se  l a b o r  o f t e n  i s  h a rd  t o  f i n d ,  t h e  grow er must ta k e
what t h e  c r e w  l e a d e r  o f f e r s .  C o n t r a c t o r s  who a t te m p t  t o
p u sh  t h e i r  w o r k e r s  t o o  hard  s o o n  f i n d  t h a t  t h e y  have no
crew , f o r  m o st  w o rk ers  r e a l i z e  t h a t  r e g a r d l e s s  o f  w h eth er
th e y  w ork o r  n o t  t h e y  w i l l  n o t  s t a r v e .  I n  o r d e r  t o  k e e p
h i s  c r e w  t o g e t h e r  th e  c o n t r a c t o r ,  and c o n s e q u e n t l y  t h e
g ro w er , o v e r l o o k  c o n d u c t  w h ich  t e n  y e a r s  ago w ould  n o t  have  
27gone u n n o t i c e d .
The g r o w e r ' s  l a b o r  p r o b le m s  h a v e  b e e n  somewhat a m e l­
i o r a t e d  b y  th e  u s e  o f  " g r e e n  ca rd "  w o r k e r s .  "Green c a r d e r s "
a r e  " a l i e n  c i t i z e n s  who h o ld  a p erm an en t e n t r a n c e  v i s a  on
28t h e i r  A l i e n  R e g i s t r a t i o n  Card ( g r e e n  i n  c o l o r ) " .  T h ese  
i n d i v i d u a l s ,  who a r e  r e q u ir e d  t o  r e g i s t e r  w i t h  th e  Im m igra­
t i o n  and N a t u r a l i z a t i o n  S e r v i c e  e a c h  J a n u a r y ,  can  l i v e  and
27 P e r s o n a l  i n t e r v i e w  w i t h  Norment F o l e y ,  v e g e t a b l e  
g ro w er , B a t e s v i l l e ,  T ex a s ,  S ep tem b er  2 9 , I 9 6 8 .
^®Texas Good N e ig h b o r  C o m m iss io n , L a b o r , C h a p ter  3 ,
p .  1 2 .
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work anyw h ere  i n  t h e  U n i t e d  S t a t e s .  Of an e s t i m a t e d  2 0 1 ,4 0 0
" g r ee n  c a r d e r s "  i n  T ex a s  i n  1 9 6 5 t a p p r o x im a t e ly  1 0 ,0 0 0  w ere
29i n v o l v e d  i n  some p h a s e  o f  a g r i c u l t u r e .
Due t o  th e  lo w e r  c o s t  o f  l i v i n g ,  many o f  t h e s e  i n d i ­
v i d u a l s  l i v e  i n  M e x ic o  and c r o s s  th e  b o r d e r  d a i l y  to  work  
i n  th e  U n i t e d  S t a t e s .  D u r in g  h a r v e s t  s e a s o n  i t  i s  a common 
s i g h t  to  s e e  b u s  l o a d s  o f  " g r ee n  c a r d e r s "  com in g  from E a g le  
P a s s  t o  work i n  a r e a  v e g e t a b l e  f i e l d s .  Many g r o w e r s  p r e f e r  
" g r ee n  c a r d e r s "  t o  t h e  d o m e s t ic  l a b o r e r s  a s  t h e y  b e l i e v e  
t h e s e  i n d i v i d u a l s  t o  be  more e f f i c i e n t  and d e p e n d a b le  
w o r k e r s .
A lth o u g h  som e g r o w e r s  e x p r e s s e d  c o n c e r n  o v e r  th e  
I n d e p e n d e n t  W orkers A s s o c i a t i o n  l e d  s t r i k e s  i n  t h e  Lower R io  
Grande V a l l e y  d u r in g  196? ,  la b o r  u n io n s ,  a s  y e t ,  h a v e  had  
l i t t l e  s u c c e s s  i n  t h e i r  e f f o r t s  t o  o r g a n i z e  m ig r a n t  la b o r  
i n  th e  W in te r  G arden a r e a .  U nion  f a i l u r e s  h a v e  l a r g e l y  
b e e n  a t t r i b u t e d  t o  t h e  t r a n s i e n t  and tem p o ra r y  n a t u r e  o f  
t h e  m i g r a n t ' s  w ork, m a r g in a l  w a g es ,  and a g e n e r a l  l a c k  o f  
d e s i r e  among f i e l d  l a b o r e r s  to  o r g a n i z e .
The d e v e lo p m e n t  o f  th e  W inter  Garden a s  a v e g e t a b l e  
p r o d u c in g  a r e a  was due i n  l a r g e  p a r t  t o  an ab u n d an ce  o f  
ch ea p  M ex ic a n  and M ex ic a n -A m er ic a n  l a b o r .  T h e se  i n d i v i d ­
u a l s ,  u n a b le  t o  f i n d  a d e q u a te  em ploym ent d u r i n g  t h e  summer 
m on ths, l e f t  t h e i r  homes to  w o r k  i n  th e  s u g a r  b e e t  and 
v e g e t a b l e  f i e l d s  o f  t h e  n o r t h  c e n t r a l  U n i t e d  S t a t e s .  A ided
2 9 l b i d . , p .  1 3 .
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by s t a t e  and p r i v a t e  em ploym ent a g e n c i e s ,  t h e s e  a n n u a l  m ig r a ­
t i o n s  c o n t i n u e  t o  b e  a p a r t  o f  c o n te m p o r a r y  M ex ic a n -  
A m erican  c u l t u r e .
T oday, as  i n  t h e  p a s t ,  t h e  v e g e t a b l e  farm er  i s  d e p e n ­
d e n t  u p on  t h e  M ex ic a n -A m er ic a n  f o r  h i s  l a b o r  s u p p l y .  The 
minimum wage la w s  o f  r e c e n t  y e a r s  h a v e  f o r c e d  t h e  g r o w er  t o  
make e x t e n s i v e  u s e  o f  c h e m ic a l  p e s t i c i d e s  and m e c h a n ic a l  
d e v i c e s ,  t h e r e b y  e l i m i n a t i n g  many o f  h i s  p r e - h a r v e s t  l a b o r  
r e q u i r e m e n t s .  D e s p i t e  grow er c o m p l a i n t s  o f  r i s i n g  l a b o r  
c o s t s  and d e c r e a s i n g  e f f i c i e n c y ,  t h e  demand f o r  h a r v e s t  l a b o r  
c o n t i n u e s  p r a c t i c a l l y  u n a b a te d .
CHAPTER VI
MARKETING WINTER GARDEN VEGETABLES
T ren d s  W it h in  th e  P ro d u ce  I n d u s t r y  
P r i o r  t o  t h e  C i v i l  War t h e  c o m m e r c ia l  v e g e t a b l e  
i n d u s t r y  was c o n f i n e d  t o  th e  more h e a v i l y  p o p u la t e d  n o r t h ­
e a s t e r n  U n i t e d  S t a t e s .  V e g e t a b l e s ,  grown on s m a l l  p l o t s  i n  
and around th e  c i t i e s ,  w ere  t a k e n  d a i l y  t o  a r e a  p r o d u ce  
m a rk ets  and s o l d  t o  v a r i o u s  w h o l e s a l e r s ,  s m a l l  g r o c e r s ,  and  
s t r e e t  v e n d o r s .  Urban p o p u l a t i o n s  g r e w  r a p i d l y  d u r in g  th e  
l a t e  1 9 th  c e n t u r y  a s  f o r e i g n  and r u r a l  A m erican  im m ig r a t io n  
t o  t h e  c i t i e s  i n c r e a s e d .  The s m a l l  m a rk et  g a r d e n e r s  w ere  
s o o n  u n a b le  t o  m eet consum er dem ands.
A lth o u g h  r e f r i g e r a t e d  r a i l c a r s  p e r m it t e d  c o m m o d it ie s  
t o  be  s h ip p e d  a c r o s s  a r e a s  o f  th e  U n i t e d  S t a t e s  w h ere  n a t u r a l  
i c e  was a v a i l a b l e ,  i t  was n o t  u n t i l  t h e  l a t e  l 8 8 0 ' s  and 
e a r l y  l 8 9 0 ' s ,  w i t h  t h e  d e v e lo p m e n t  o f  th e  ammonia p r o c e s s  
f o r  making a r t i f i c i a l  i c e ,  t h a t  t r a n s c o n t i n e n t a l  sh ip m e n t  
o f  p e r i s h a b l e  p r o d u c t s  became a r e a l i t y .  The i c e  p l a n t  
r e v o l u t i o n i z e d  t h e  f r u i t  and v e g e t a b l e  i n d u s t r y .  I t  became  
p o s s i b l e  t o  s h i p  c o m m o d it ie s  g r e a t  d i s t a n c e s  w i t h  minimum 
d e t e r i o r a t i o n .  F r e s h  p r o d u c e ,  o n c e  a v a i l a b l e  o n ly  d u r in g  
t h e  warmer s e a s o n s  o f  th e  y e a r ,  c o u l d  now b e  o b t a i n e d  y e a r
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round fro m  p r o d u c e r s  i n  t h e  m ild  w i n t e r  s e c t i o n s  o f  C a l i ­
f o r n i a ,  F l o r i d a ,  and T e x a s .^
The s m a l l  t r u c k  fa r m e rs  i n  t h e  p r o d u c in g  a r e a s  o f  
t h e  S o u th  q u i c k l y  fou n d  t h a t  i t  was f a r  e a s i e r  t o  p r o d u ce  
t h a n  to  m a rk et v e g e t a b l e  c r o p s .  E a r ly  g r o w e r s ,  u n f a m i l i a r  
w i t h  t h e  o p e r a t i o n  o f  th e  p r o d u c e  i n d u s t r y  and l a c k i n g  c o n ­
t a c t s  w i t h  n o r t h e r n  b u y e r s ,  f r e q u e n t l y  saw t h e i r  c r o p s  r o t  
i n  th e  f i e l d  f o r  l a c k  o f  a m a r k e t .  The s m a l l  g r o w e r ,  r a r e l y  
a b l e  t o  s h i p  i n  c a r l o t s ,  and h a v in g  o n l y  a m in im a l c o n c e p t  
o f  p a c k a g in g ,  and p r o d u c in g  c r o p s  o f  w i d e l y  v a r y i n g  q u a l i t y  
i n  u n p r e d i c t a b l e  q u a n t i t i e s ,  was o f  l i t t l e  u s e  t o  th e  
n o r t h e r n  p r o d u c e  b u y e r .
P r o d u c t i o n  a r e a  o r g a n i z a t i o n  was e v e n t u a l l y  accora-
2
p l i s h e d  b y  t h e  s h i p p e r s .  T h ese  i n d i v i d u a l s ,  f i n a n c e d  by  
n o r t h e r n  w h o l e s a l e r s ,  g r a d e d ,  p a c k e d ,  s o l d ,  and s h ip p e d ,  i n  
c a r l o t  q u a n t i t y ,  a r e a  p r o d u c e .  S h ip p e r s  d i c t a t e d  p l a n t i n g  
d a t e s ,  p r o v i d e d  g r o w e r s  w i t h  q u a l i t y  s e e d ,  and , when 
r e q u i r e d ,  f i n a n c e d  a p o r t i o n  o f  t h e  g r o w e r s '  c o s t s .  In  
r e t u r n ,  t h e  g ro w er  a g r e e d  t o  a l l o w  t h e  s h ip p e r  to  p ack  and  
s e l l  h i s  p r o d u c e .  The a d v a n ta g e s  f o r  b o th  s i d e s  a re  
a p p a r e n t .  The s h ip p e r  and t h e  n o r t h e r n  b u yer  w ere  a s s u r e d
^ W e l ls  A. Sherman, M e r c h a n d is in g  F r u i t s  and V e g e ­
t a b l e s  (C h ic a g o :  A. W. Shaw Company, 1 9 2 8 ) ,  p p .  3 2 -3 4 7
2
The term  s h i p p e r ,  a s  u s e d  i n  t h i s  s t u d y ,  r e f e r s  t o  
t h o s e  i n d i v i d u a l s  o r  f i r m s  who f i r s t  h a n d le  t h e  h a r v e s t e d  
p r o d u c e .  S h ip p e r s  g e n e r a l l y  h a r v e s t ,  g rad e , p a c k ,  s e l l ,  
and s h i p  v e g e t a b l e s .
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o f  c o n t in u o u s  s u p p l i e s  o f  a  p r o d u c t  o f  s t a n d a r d i z e d  q u a l i t y .  
The g ro w er  was a s s u r e d  o f  a  m arket f o r  h i s  m ature  c r o p .
As th e  y e a r s  p a s s e d ,  th e  more p r o s p e r o u s  s h i p p e r s  
g r a d u a l l y  b r o k e  t h e  dom inance  o f  th e  n o r t h e r n  b u y e r s  and  
b e g a n  f i n a n c i n g  a r e a  g r o w er s  t h e m s e l v e s .  R e g a r d le s s  o f  t h e  
d e g r e e  o f  th e  s h i p p e r ' s  in d e p e n d e n c e ,  h o w e v e r ,  s h i p p e r s  and  
b u y e r s  c o n t i n u e d  to  r e l y  h e a v i l y  upon on e  a n o t h e r .  As 
t h e s e  i n d i v i d u a l s  g e n e r a l l y  knew e a c h  o t h e r  p e r s o n a l l y ,  
v e r b a l  a g r e e m e n ts  w ere  common. An e x p r e s s i o n  o f  t h e  t r u s t  
e v i d e n t  b e tw e e n  s h i p p e r s  and b u y e r s  may b e  s e e n  i n  th e  f a c t  
t h a t  v i r t u a l l y  a l l  p ro d u ce  was s o l d  f . o . b .  s h ip p i n g  p o i n t .
I n  a d d i t i o n  t o  t h e i r  n o r t h e r n  c o n t a c t s ,  s h i p p e r s  f r e q u e n t l y  
s o l d  p r o d u c e  t o  th e  numerous t r a n s i e n t  b u y e r s  an(i b r o k e r s  
who f o l l o w e d  th e  v e g e t a b l e  c r o p s .  P r i o r  to  World War I I  
b u y e r s  w e r e  nu m erou s, c o m p e t i t i o n  was k e e n ,  and , e x c e p t  f o r
3
th e  D e p r e s s i o n  y e a r s ,  p r i c e s  w ere g e n e r a l l y  g o o d .
The p o s t  World War I I  y e a r s  h a v e  b r o u g h t  trem en d o u s  
c h a n g e s  t o  th e  f r e s h  v e g e t a b l e  i n d u s t r y .  A lth o u g h  p er  c a p i t a  
c o n s u m p t io n  o f  f r e s h  v e g e t a b l e s  h a s  r i s e n  from a 1 9 2 0 -1 9 2 4  
a v e r a g e  o f  7 7 .6  pounds t o  9 2 .6  pounds f o r  th e  I 9 6 I - I 9 6 5  
p e r i o d ,  p e r  c a p i t a  c o n su m p tio n  h a s  c o n t i n u a l l y  d e c l i n e d  s i n c e  
th e  m id -1 9 4 0 ' s  a s  p r o c e s s e d  v e g e t a b l e s  h ave  made n o t i c e a b l e  
in r o a d s  i n t o  t h e  A m erican  d i e t  (T a b le  2 0 ) .  Per  c a p i t a  c o n ­
su m p t io n  o f  p r o c e s s e d  v e g e t a b l e s  h a s  r i s e n  from 19*1  p ou n d s  
( 1 9 2 0 - 1 9 2 4 )  t o  a 1 9 6 1 -1 9 6 5  a v e r a g e  o f  53*1  p o u n d s .  The m ost
^A. F .  C h i l d r e s s ,  p e r s o n a l  i n t e r v i e w .
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s i g n i f i c a n t  i n c r e a s e  h a s  b e e n  i n  th e  a r e a  o f  f r o z e n  v e g e ­
t a b l e s  w h ere  p e r  c a p i t a  c o n su m p tio n  h a s  r i s e n  from  1 . 2  p ou nds
( 1 9 3 7 - 1 9 4 1 )  t o  1 6 . 7  p o u n d s  (1 9 6 1 -1 9 6 5 ) .
The d e c l i n e  i n  t h e  c o n su m p tio n  o f  f r e s h  f r u i t s  and 
v e g e t a b l e s  s i n c e  1950  a p p ea r s  t o  b e  r e l a t e d  t o  i n c r e a s e d  
r e t a i l  p r i c e s  o f  t h e s e  i t e m s .  B etw een  1950  and  I 9 6 6  a t  home 
fo o d  p r i c e s  r o s e  29  p e r  c e n t .  R e t a i l  p r i c e s  o f  f r e s h  f r u i t s  
and v e g e t a b l e s  i n c r e a s e d  o v e r  60 p e r  c e n t  d u r in g  t h i s  p e r i o d  
( F ig u r e  2 4 ) . ^  As f r e s h  p ro d u ce  p r i c e s  have  r i s e n ,  consum p­
t i o n  h a s  d e c l i n e d  i n  f a v o r  o f  p r o c e s s e d  c o m m o d i t i e s .  A lth o u g h  
s t i l l  more e x p e n s i v e  th a n  f r e s h  p r o d u c e ,  c o n v e n i e n c e ,  and t h e  
f a c t  t h a t  p r o c e s s e d  f r u i t s  and v e g e t a b l e  p r i c e s  r o s e  o n ly  
35 p e r  c e n t  d u r in g  t h e  1 9 5 0 -1 9 6 6  p e r i o d ,  make t h e s e  commodi­
t i e s  i n c r e a s i n g l y  a t t r a c t i v e  t o  t h e  c o n su m e r .^
For t h e  v e g e t a b l e  farm er a f a r  more s i g n i f i c a n t  
d e v e lo p m e n t  h a s  b e e n  t h e  ch an ge  i n  t h e  b u y in g  h a b i t s  o f  r e t a i l  
f o o d  s t o r e s .  P r i o r  t o  World War I I  m o st  p r o d u c e  w as s o l d  t o  
r e t a i l  o u t l e t s  v i a  w h o l e s a l e  a g e n t s  o p e r a t i n g  ou t o f  t h e  l o c a l  
p r o d u c e  m a r k e t s .  T h e s e  m iddlem en w e r e  n e c e s s a r y  a s  m ost  
g r o c e r y  s t o r e s  w ere  s m a l l ,  lo w  volum e f ir m s  and , a s  s u c h ,  
w ere  u n a b le  t o  accom m odate m e r c h a n d ise  i n  c a r l o t  q u a n t i t i e s .  
H ig h  vo lu m e n a t i o n a l  f o o d  c h a in s  and l a r g e r  r e g i o n a l  c h a i n s
L
U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  Econom ic R e s e a r c h  
S e r v i c e ,  F ood  C o n su m p tio n , P r i c e s ,  and  E x p e n d i t u r e s , A g r i c u l ­
t u r a l  E con om ic  R e p o r t  No. 13# (W a sh in g to n , D .C . :  G overnm ent
P r i n t i n g  O f f i c e ,  I 9 6 8 ) ,  p .  1 7 .
^Ibid., p . 1 8 .
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1 9 2 0 ' s  and e a r l y  1 9 3 0 ' s .^
The p e r c e n t a g e  o f  p r o d u ce  p u r c h a s e d  d i r e c t l y  from
t h e  s h ip p e r  i n c r e a s e d  a p p r e c i a b l y  a f t e r  W orld War I I  w i t h
t h e  g row th  o f  l a r g e  su p e r m a r k e ts  an d  th e  a b s o r p t i o n  o f  t h e
s m a l l  in d e p e n d e n t  g r o c e r  b y  l o c a l ,  r e g i o n a l ,  or n a t i o n a l
c h a i n s .  A s t u d y  o f  P h i l a d e l p h i a ' s  w h o l e s a l e  p rod u ce  m ark et
i n d i c a t e d  t h a t ,
. . . d i r e c t  r e c e i p t s  b y  c h a i n s  a c c o u n t e d  f o r  an  
i n c r e a s i n g  p r o p o r t i o n  o f  t o t a l  m arket r e c e i p t s  
from  1936 th ro u g h  1 9 6 k - - $  p e r c e n t  i n  1 9 3 6 ,  33 p e r c e n t  
i n  1 9 5 8 ,  and 42 p e r c e n t  i n  1 9 6 4 . M ea n w h ile ,  t h e  
p r o p o r t i o n  o f  P h i l a d e l p h i a  c h a i n s ' p u r c h a s e s  i n  
t h e  l o c a l  m arket d e c l i n e d  from  42 p e r c e n t  o f  t h e i r  
t o t a l  p u r c h a s e s  i n  1 9 3 6  t o  33 p e r c e n t  i n  1 9 5 8 ,  and  
t o  18  p e r c e n t  i n  1 9 6 4 . '
A lth o u g h  i n c r e a s e d  d i r e c t  b u y in g  by c h a i n s  has  p r o v id e d  some 
s h i p p e r s  w i t h  volume s a l e s ,  th e  n e t  r e d u c t i o n  o f  c o m p e t in g  
b u y e r s  b r o u g h t  ab ou t by t h e  r e m o v a l  o f  th e  s m a l l  in d e p e n d e n t  
g r o c e r  h a s  i n  g e n e r a l  worked t o  th e  g r o w e r ' s  d i s a d v a n t a g e .
The im p o rta n ce  o f  t h e  r e t a i l  o u t l e t  in  th e  d i s t r i b u ­
t i o n  o f  f r e s h  p r o d u ce  s h o u ld  n o t  b e  u n d e r e m p h a s iz e d .  I n  
1 9 5 8 -1 9 5 9  t h e s e  o r g a n i z a t i o n s  a c c o u n t e d  f o r  b e tw e en  80  and
g
85 p er  c e n t  o f  th e  f r e s h  p r o d u ce  s o l d  t o  f i n a l  c o n s u m e r s .
U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  Economic R e s e a r c h  
S e r v i c e ,  The S t r u c t u r e  o f  W h o le s a le  P ro d u ce  M a r k e ts , b y  A ld en  
C. M a n c h e s te r ,  A g r i c u l t u r a l  E conom ic  R e p o r t  No. 4$ (W a sh in g -  
t o n ,  D . C . ; Government P r i n t i n g  O f f i c e ,  1 9 6 4 ) ,  p .  1 0 0 .
^ U . S . ,  D epartm ent o f  A g r i c u l t u r e ,  The C hanging S t r u c ­
t u r e  o f  t h e  P h i l a d e l p h i a  W h o le s a le  F r u i t  and V e g e t a b le  M a r k e t , 
b y  A l f r e d  J .  B urns, M a r k e t in g  R e s e a r c h  R e p o r t  No. Ôlé (Wash- 
i n g t o n ,  D .C . : Government P r i n t i n g  O f f i c e ,  1 9 6 8 ) ,  p .  1 1 .
g
M ost o f  t h e  r e m a in in g  f r e s h  p r o d u c e  was s o l d  th r o u g h  
r e s t a u r a n t s ,  c a f e s ,  and  i n s t i t u t i o n s .
l6 o
A lm ost 4 ? p e r  c e n t  o f  t h i s  f i g u r e ,  or a p p r o x im a t e ly  40 per  
c e n t  o f  t h e  t o t a l  f r e s h  p r o d u ce  s a l e s  t o  t h e  c o n su m in g  p t^ b lic ,
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was a c c o u n t e d  f o r  b y  c h a i n s  w i t h  two o r  more s t o r e s .
N a t u r a l l y  t h e  n a t i o n a l ,  l a r g e r  r e g i o n a l ,  and l o c a l  c h a i n s ,  
w h ic h  r e p r e s e n t  a  s i z a b l e  b u y in g  power w i t h i n  th e  i n d u s t r y ,  
make t h e i r  p r e s e n c e  f e l t  i n  th e  s h ip p in g  p o i n t  m a r k e t s .
T h e ir  a b i l i t y  t o  p u r c h a s e  i n  volum e and t h e i r  r e p u t a t i o n  f o r  
prompt paym ent h a v e  e a rn ed  th e  c h a i n s  a r e s p e c t e d  and o f t e n  
p r e f e r r e d  p o s i t i o n  among p r o d u ce  s h i p p e r s .
G r o w e r -S h ip p e r  R e l a t i o n s  
The o p i n i o n s  e x p r e s s e d  b y  a r e a  v e g e t a b l e  p r o d u c e r s  
i n d i c a t e  t h a t ,  a l t h o u g h  many g ro w ers  a re  a n n u a l l y  p l a g u e d  by  
u n f a v o r a b le  w e a th e r  c o n d i t i o n s ,  i n s e c t s ,  d i s e a s e ,  d e c l i n i n g  
w a te r  l e v e l s ,  and e x p e n s i v e ,  low  q u a l i t y  l a b o r ,  a s  a  g r o u p ,  
t h e i r  m ost s i g n i f i c a n t  p ro b lem  i s  t h a t  o f  m a r k e t in g  th e  
mature c r o p .  R e g a r d l e s s  o f  p r o d u c t io n  c o s t s ,  u n l e s s  t h e  cro p  
can  be p r o f i t a b l y  s o l d ,  t h e  s e a s o n ' s  work w i l l  h a v e  b e e n  i n  
v a i n .
A lth o u g h  v e g e t a b l e  fa r m e rs  a lm o s t  t o  t h e  man i n d i ­
c a t e d  m a r k e t in g  t o  b e  t h e i r  m ajor p ro b lem , v i r t u a l l y  n o t h in g  
h as  b e e n  done t o  t r y  and im p rove  t h i s  s i t u a t i o n .  T h ere  i s  
a g e n e r a l  l a c k  o f  i n t e r e s t  among t h e  p r o d u c e r s  i n  q u a l i t y  
c o n t r o l  and , w i t h  t h e  e x c e p t i o n  o f  a fe w  o f  t h e  y o u n g e r  
p r o d u c e r s  i n  t h e  N o r th e r n  D i s t r i c t ,  an a lm o s t  t o t a l  r e j e c t i o n
^ U .S . ,  D ep artm en t o f  A g r i c u l t u r e ,  W h o le s a le  P rod u ce  
M a r k e ts , p .  5 9 .
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o f  m a r k e t in g  c o - o p e r a t i v e s .  As a g ro u p , a r e a  v e g e t a b l e  
g ro w ers  a r e  g a m b le r s .  Most r e a l i z e  t h a t  t o  r e m a in  i n  th e  
v e g e t a b l e  b u s i n e s s  r e q u i r e s  an  above a v e r a g e  number o f  s u c ­
c e s s f u l  s e a s o n s .  W in ter  Garden fa rm ers  commonly s a y  th e y  
make money abou t one y e a r  i n  f i v e .  As one i n d i v i d u a l  o b s e r v e d ,  
m ost g ro w ers  can  e x p e c t  "two p lo w  u p s ,  two b r e a k  e v e n s ,  and  
one b e l l  r i n g e r w i t h i n  an a v e r a g e  f i v e  y e a r  p e r i o d .  T hose  
who m is s  th e  b e l l  t o o  many t im e s  so o n  f i n d  o t h e r  v o c a t i o n s .
As m ost g r o w e r s  h a v e  n e i t h e r  th e  f a c i l i t i e s  nor  t h e  
k n ow led ge  to  h a n d le  o r  s e l l  t h e i r  own c r o p s ,  t h e s e  i n d i v i d u a l s  
a r e ,  w i t h  fe w  e x c e p t i o n s ,  e n t i r e l y  d e p e n d en t  upon a r e a  s h i p ­
p e r s .  W in ter  G arden s h ip p in g  p o in t  h a n d le r s  may b e  c l a s s e d  
as e i t h e r  s h i p p e r s  o r  g r o w e r - s h i p p e r s . S h i p p e r s ,  a l t h o u g h  
f r e q u e n t l y  f i n a n c i n g  a r ea  fa r m e r s ,  p r o d u ce  no  c r o p s  o f  t h e i r  
own. The s h i p p e r ' s  b u s i n e s s  i s  b a s e d  upon t h e  f e e s  and com­
m i s s i o n s  h e  r e c e i v e s  from h a n d l in g  a n o t h e r ' s  c r o p .  The 
g r o w e r - s h i p p e r , a s  t h e  name i m p l i e s ,  i s  b o t h  a grow er  and 
a s h i p p e r .  A lth o u g h  b o t h  s h ip p e r s  and g r o w e r - s h i p p e r s  a re  
found w i t h i n  th e  W in te r  Garden a r e a ,  t h e r e  a r e  no g ro w er -  
s h i p p e r s  i n  th e  N o r th e r n  D i s t r i c t  nor r e s i d e n t  s h ip p e r s  i n  
th e  S o u th e r n  D i s t r i c t .
G r o w e r -s h ip p e r  r e l a t i o n s h i p s  i n  t h e  N o r th e r n  D i s t r i c t  
are  v e r y  s i m i l a r  t o  t h o s e  o f  th e  p r e -W o r ld  War i l  e r a .  Many 
o f  th e  fa rm ers  h a v e  had l i t t l e  e x p e r i e n c e  i n  g ro w in g  v e g e t a b l e s .
^ ^ P e r s o n a l  i n t e r v i e w  w ith  H. J .  H e n k e l ,  v e g e t a b l e  
g ro w er , K nippa, T e x a s ,  Septem ber 2 3 , 1 9 6 8 .
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As i n d i v i d u a l s ,  f e w  a r e  a b le  t o  f i n a n c e  t h e i r  v e g e t a b l e  
a c r e a g e s ,  and a l m o s t  none h a v e  a means o f  d i s p o s i n g  o f  
t h e i r  c r o p s .  S h i p p e r s ,  c a p i t a l i z i n g  u p o n  t h e s e  w e a k n e s s e s ,  
h a v e  l a r g e l y  s u c c e e d e d  i n  o r g a n i z i n g  t h e  g r o w e r s  under t h e i r  
d i r e c t i o n .  U n a b le  t o  s u r v i v e  a l o n e ,  p r a c t i c a l l y  a l l  N o r th e r n  
D i s t r i c t  g r o w e r s  h a v e  e n t e r e d  i n t o  c o n t r a c t u a l  a rran gem en ts  
w it h  a r e a  s h i p p e r s .
A l th o u g h  c o n t r a c t  term s  v a r y  w i d e l y  w i t h  th e  i n d i ­
v i d u a l  s h i p p e r s ,  a l l  more or l e s s  h a v e  one p o i n t  i n  common-- 
thfi grow er  i s  p l a c e d  a t  a d i s t i n c t  d i s a d v a n t a g e .  Such w ould  
n o t  seem  t h e  c a s e  w hen one c o n s i d e r s  a t y p i c a l  N o r th e rn  D i s ­
t r i c t  c o n t r a c t u a l  a g r e e m e n t .  I n  t h e  N o r t h e r n  D i s t r i c t  t h e  
s h ip p e r  g e n e r a l l y  f u r n i s h e s  h i s  g r o w er s  w i t h  a l l  o f  t h e i r  
s e e d ,  f e r t i l i z e r ,  p e s t i c i d e ,  and l a b o r  r e q u i r e m e n t s .  The 
grow er p r o v i d e s  th e  la n d ,  w a t e r ,  and a l l  p r e - h a r v e s t  e q u ip ­
ment n e e d s .  A f t e r  paym ent h a s  b e e n  r e c e i v e d  b y  th e  s h ip p e r  
f o r  a g r o w e r ' s  p r o d u c e ,  t h e  s h i p p e r  d e d u c t s  a l l  o f  h i s  p r o ­
d u c t i o n  c o s t s  a s  w e l l  a s  sh e d  f e e s  and c o m m is s io n s .  R em ain in g  
m o n ie s ,  i f  s u c h  e x i s t  (and f r e q u e n t l y  t h e y  do n o t ) ,  a r e  t h e n  
p a i d  t o  th e  g row er  a t  th e  r a t e  o f  f o r t y  d o l l a r s  p er  a c r e  o f  
la n d  u n d e r  c o n t r a c t .  Net p r o f i t s  a r e  t h e n  d i v i d e d  e q u a l l y  
b e tw e e n  t h e  v e g e t a b l e  farm er  and t h e  s h i p p e r .
The n o n - r e s i d e n t  s h i p p e r ,  o p e r a t i v e  i n  b o th  th e  
N o r th e r n  and S o u t h e r n  d i s t r i c t s ,  is '  fo u n d  i n  th e  W inter  Garden  
o n ly  d u r in g  t h e  h a r v e s t  s e a s o n .  T h ese  i n d i v i d u a l s  u s u a l l y
I
work f o r  l a r g e  p r o d u c e  co m p a n ies  w h ic h  s p e c i a l i z e  in  t h e  s a l e  
o f  one or tw o c o m m o d i t i e s .  A lth o u g h  /some o p e r a t e  sh ed s
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d u r in g  t h e i r  s t a y  i n  t h e  a r e a ,  many, due to  th e  l i m i t e d  
number o f  v e g e t a b l e  c r o p s  h a n d le d ,  p r e f e r  to  l e t  r e s i d e n t  
s h i p p e r s  h a n d le  t h e i r  g r o w e r s '  p r o d u c e .  C o n t r a c t u a l  te r m s  
among t h e s e  i n d i v i d u a l s  and t h e i r  g r o w e r s  v a r y  w i d e l y ;  how­
e v e r ,  t h e r e  i s  a t e n d e n c y  f o r  t h e  gro w er  to  b e  p a id  a s p e c i ­
f i e d  amount p e r  c u l t i v a t e d  a c r e .  O ther n o n - r e s i d e n t  s h i p p e r s  
p r e f e r  t o  g i v e  t h e  g ro w er  a p e r c e n t a g e  o f  th e  v a l u e  o f  th e  
c r o p .
E x c lu d in g  t h e  n o n - r e s i d e n t  s h i p p e r ,  a l l  s h ip p in g  
p o i n t  h a n d l e r s  i n  t h e  S o u th e r n  D i s t r i c t  a r e  g r o w e r - s h i p p e r s .  
I n  t h e  o l d e r ,  more e s t a b l i s h e d  v e g e t a b l e  g ro w in g  a r e a s  o f  
t h i s  r e g i o n ,  a g r e a t  p r e p o n d e r a n c e  o f  t h e  w in t e r  v e g e t a b l e  
a c r e a g e  i s  p r o d u c e d  b y  g r o w e r - s h i p p e r s .  D u r in g  th e  I 9 6 7 - I 9 6 8  
s e a s o n  e l e v e n  g r o w e r - s h i p p e r s  produced 6 , 2 1 8  a c r e s  o f  th e  
1 0 , 1 4 8  a c r e s  o f  w i n t e r  v e g e t a b l e s  grown i n  t h e  S o u th e r n  D i s ­
t r i c t .  Some 2 , 5 0 0  a c r e s  o f  th e  r e m a in in g  3 ,9 0 0  a c r e s  w a s  
grown b y  or c o n t r a c t e d  t o  D el M onte . I n  a d d i t i o n  to  b e i n g  
e x p e r i e n c e d  v e g e t a b l e  fa r m e r s ,  many o f  t h e  a r e a ' s  in d e p e n d e n t  
g r o w er s  a re  f i n a n c e d  b y  n o r t h e r n  p r o d u c e  i n t e r e s t s .  As t h e y  
l a c k  n e i t h e r  money n o r  e x p e r i e n c e  t h e r e  i s  l i t t l e  n eed  f o r  
t h e  t y p e  o f  g r o w e r - s h i p p e r  a rra n g em en t s o  p r e v a l e n t  i n  t h e  
N o r th e r n  D i s t r i c t .  The o n ly  a r r a n g e m e n ts  made b e tw e en  th e  
in d e p e n d e n t  p r o d u c e r s  and th e  s h i p p e r s  a r e  th e  p r e - s e a s o n  
a g r e e m e n ts  b y  t h e  s h i p p e r  to  h a n d le  t h e  g r o w e r s '  c r o p s .  As 
a r u l e  a  g r o w e r - s h i p p e r  w i l l  h a n d le  a n o t h e r  g r o w e r 's  c r o p  
f o r  t h e  u s u a l  p a c k in g  c h a r g e s  and c o m m is s io n s .
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R e g a r d l e s s  o f  t h e i r  f i n a n c i a l  a r r a n g e m e n t ,  p r a c t i c a l l y  
a l l  v e g e t a b l e  fa r m e r s  d ep en d  t o  some d e g r e e  u p o n  t h e  s e r v i c e s  
o f f e r e d  b y  a r e a  p a c k in g  s h e d s .  T h e se  s e r v i c e s - - g r a d i n g ,  
p a c k i n g ,  s e l l i n g ,  and s h i p p i n g - - h a v e  c h a n g ed  l i t t l e  s i n c e  t h e  
e a r l y  1 9 0 0 ' s .  A d v a n ces  i n  p a c k a g in g  h a v e  a l lo w e d  some c r o p s ,  
n o t a b l y  c a b b a g e  and l e t t u c e ,  t o  p h y s i c a l l y  b y - p a s s  th e  s h e d ;  
h o w e v e r ,  u n l e s s  t h e  grow er  s e l l s  h i s  c r o p  d i r e c t l y  t o  a c h a i n  
s t o r e  or  to  a b r o k e r ,  h e  must depend up on  th e  s h ip p e r  t o  
s e l l  h i s  p r o d u c e .
B u y e r - S h ip p e r  R e l a t i o n s
F or t h e  d u r a t i o n  o f  t h e  h a r v e s t  s e a s o n  t h e  un im -  
p o s i n g  o n e  s t o r y  wood a n d /o r  t i n  p a c k in g  s h e d s  a r e  a b e e h i v e  
o f  a c t i v i t y  ( P l a t e  4 l ) .  T rucks l o a d e d  w i t h  h a r v e s t e d  v e g e ­
t a b l e s  b e g i n  a r r i v i n g  a t  th e  s h e d s  b e t w e e n  9 : 0 0  and 1 0 : 0 0  
A.M. Numerous l a b o r e r s  work l o n g  h o u r s  u n lo a d in g  t r u c k s ,  
g r a d in g ,  and  r e p a c k in g  th e  h a r v e s t e d  p r o d u ce  i n t o  s h ip p in g  
c o n t a i n e r s  and l o a d i n g  t h e s e  c o n t a i n e r s  i n t o  r a i l c a r s  or  
t r u c k s  f o r  s h ip m e n t  t o  m ark et.
D u r in g  h a r v e s t  s e a s o n  i t  i s  n o t  uncommon f o r  s h i p p e r s  
t o  work from  t w e l v e  t o  f o u r t e e n  h o u r s  a d a y . D ependin g  upon  
t h e  m arket s i t u a t i o n ,  a s h i p p e r ' s  d a y  may b e g i n  a s  e a r l y  as  
6 : 0 0  A.M. and , on  o c c a s i o n ,  may end w e l l  a f t e r  m id n ig h t .  One 
o f  t h e  f i r s t  t h i n g s  a s h ip p e r  d o e s  u p o n  a r r i v i n g  a t  h i s  o f f i c e  
i s  to  c a l l  h i s  c o n t a c t  men i n  t h e  k e y  t e r m i n a l  p rod u ce  msirWets 
( g e n e r a l l y  S t .  L o u i s ,  C h ic a g o ,  New Y o rk , and A t l a n t a ) .  T hese  




P l a t e  4 l - - T y p i c a l  W in ter  Garden a r e a  
p a c k in g  s h e d s .  Both o f  t h e s e  C r y s t a l  C i t y  s h e d s  
a re  l o c a t e d  a d j a c e n t  to  th e  r a i l r o a d .  The 
l a r g e  c o n c r e t e  b u i l d i n g  s e e n  i n  t h e  b ack grou n d  
o f  t h e  lo w e r  p h o to g r a p h  i s  u s e d  t o  s t o r e  b lo c k  
i c e .
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s h ip p e r  o f  t h e  l o c a l  p r i c e s ,  p o t e n t i a l  s u p p l i e s ,  and th e  
g e n e r a l  o u t l o o k  f o r  th e  d a y ' s  b u s i n e s s .  B ased  upon t h e s e  
d a t a  and h i s  p e r s o n a l  k n ow led ge  o f  l o c a l  s u p p l i e s ,  th e  
s h ip p e r  s e t s  h i s  a s k in g  p r i c e  f o r  t h e  d a y ' s  t r a n s a c t i o n s .  
B a r r in g  com m odity  s h o r t a g e s  i n  o t h e r  p r o d u c in g  a r e a s  w h ic h  
i n v a r i a b l y  l e a d  t o  a " s e l l e r ' s  m arket"  w i t h  p r o s p e c t i v e  
b u y e r s  f r a n t i c a l l y  c a l l i n g  s h i p p e r s  s e e k i n g  a v a i l a b l e  
s u p p l i e s ,  t h e  s h ip p e r  th e n  b e g i n s  c a l l i n g  h i s  b u y e r s  and  
b r o k e r s .  D u r in g  t h e  c o u r s e  o f  t h e  t e l e p h o n e  c o n v e r s a t i o n  
w i t h  t h e s e  i n d i v i d u a l s ,  th e  s h ip p e r  d e s c r i b e s  h i s  p ro d u ce  
as t o  i t s  q u a n t i t y ,  g r a d e ,  and p r i c e .  D i r e c t  b u y e r s  t h e n  
e i t h e r  a c c e p t  o r  r e j e c t  t h e  s a l e s  o f f e r .
S a l e s  th r o u g h  b r o k e r s  a r e  c o n s i d e r a b l y  more c o m p l i ­
c a t e d  and , more o f t e n  th a n  n o t ,  l e s s  p r o f i t a b l e  to  th e  
s h ip p e r  and h i s  g r o w e r s .  D i r e c t  b u y in g  i s  becom ing  i n c r e a s ­
i n g l y  im p o r t a n t  i n  t h e  W in ter  G arden , b u t  a t  t h e  p r e s e n t  t im e  
m ost a r e a  p r o d u c e  i s  s t i l l  s o l d  th r o u g h  b r o k e r s .  B r o k e r s ,  
a l t h o u g h  t h e y  do n o t  p h y s i c a l l y  h a n d le  t h e  c o m m o d it ie s ,  p e r ­
form  th e  i n d i s p e n s a b l e  f u n c t i o n  o f  b r i n g i n g  t h e  bu yer  and  
s e l l e r  t o g e t h e r .  As a r u l e ,  s h i p p e r s  w i l l  have  b r o k e r s  r e p ­
r e s e n t i n g  them  i n  a l l  o f  th e  l a r g e r  m ark et a r e a s .  E x c e p t  
i n  i n s t a n c e s  o f  d i r e c t  b u y in g ,  t h e  s h i p p e r  depends u p o n  h i s  
b r o k e r  to  make a l l  o f  h i s  s a l e s  i n  t h a t  p a r t i c u l a r  m a r k e t  
a r e a .
T hrough h i s  v a r i o u s  c o n t a c t s  and e x t e n s i v e  u s e  o f  
t h e  t e l e p h o n e ,  th e  b r o k e r  a t t e m p t s  t o  f i n d  a b u y er  f o r  h i s  
s h i p p e r ' s  m e r c h a n d is e .  Once a p o t e n t i a l  b u y er  has b e e n
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l o c a t e d ,  t h e  b r o k e r  r e p e a t s  th e  i n f o r m a t i o n  g i v e n  him by  th e  
s h ip p e r  r e g a r d i n g  a v a i l a b l e  p r o d u c e .  I f  t h e  b u yer  a c c e p t s  
th e  q u o te d  p r i c e ,  th e  b r o k e r  t h e n  c a l l s  t h e  s h ip p e r  and  
in fo r m s  h im  a s a l e  h a s  b e e n  made. I f  t h e  b u y e r  b e l i e v e s  th e  
p r i c e  t o  b e  e x c e s s i v e ,  he may b a r g a i n  w i t h  th e  s h ip p e r  
th ro u g h  t h e  b r o k e r  u n t i l  a m u t u a l ly  a g r e e a b l e  p r i c e  i s  
e s t a b l i s h e d .  A lth o u g h  b r o k e r a g e  c o m m is s io n s  v a r y  s l i g h t l y  
d e p e n d in g  u p o n  g e o g r a p h ic  a r e a ,  com m odity  p e r i s h a b i l i t y ,  and 
v a l u e ,  m o s t  b r o k e r s  c h a r g e  a s t r a i g h t  $ . 1 0  p er  s h ip p in g  u n i t .  
S a l e s  a r e  g e n e r a l l y  c o n f ir m e d  b y  t e l e g r a m .
Due t o  t h e  h i g h l y  p e r i s h a b l e  n a t u r e  o f  th e  c o m m o d it ie s  
h a n d le d ,  t h e  p r o d u ce  i n d u s t r y ,  u n l i k e  m o st  o t h e r  b u s i n e s s e s ,  
r e l i e s  a l m o s t  e x c l u s i v e l y  upon  th e  t e l e p h o n e .  B eca u se  b o t h  
b u y e r s  and s h i p p e r s  are  so  d e p e n d e n t  upon b r o k e r s ,  t h e r e  i s  
l i t t l e  p e r s o n a l  c o n t a c t  b e tw e e n  i n d i v i d u a l s  o f  t h e s e  two  
g r o u p s .  Today, a s  i n  th e  p a s t ,  b u s i n e s s  i s  t r a n s a c t e d  l a r g e l y  
upon a m a n 's  w ord. Over th e  y e a r s  t h e  p r o d u c e  i n d u s t r y  and 
th e  f e d e r a l  go v ern m en t h a v e  made g r e a t  s t r i d e s  tow ard e l i m i ­
n a t i n g  t h e  d i s h o n e s t  m er ch a n t .
B u y e r s ,  s h i p p e r s ,  and b r o k e r s  d e a l  w i t h  i n d i v i d u a l s  
a l l  o v e r  th e  U n i t e d  S t a t e s ;  h o w e v e r ,  t h e y  te n d  t o  do m ost o f  
t h e i r  b u s i n e s s  w i t h  a s m a l l  group  o f  men t h e y  h a v e  known f o r  
a number o f  y e a r s .  A lth o u g h  n o t  a s  b i n d i n g  a s  i n  th e  p a s t ,  
b u y e r - s h i p p e r - b r o k e r  l o y a l t y  i s  s t i l l  i n  e v i d e n c e .
P e r s o n a l  i n t e r v i e w  w i t h  J .  R. W a lp o le ,  f r e s h  f r u i t  
and v e g e t a b l e  b r o k e r ,  J&N B ro k er a g e  Company, Oklahoma C i t y ,  
Oklahoma, J a n u a ry  6 , 1 9 6 9 »
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When th e  o p p o r t u n i t y  a r i s e s  fo r  a s h i p p e r  o r  b r o k e r  
t o  d o  b u s i n e s s  o u t s i d e  o f  h i s  " c i r c l e  o f  t r u s t , "  t h e  in d u s ­
t r y ' s  P a c k e r -R e d  Book ( t h e  Red Book) a n d /o r  t h e  F r u i t  and  
P r o d u ce  C r e d i t  Book ( t h e  B lu e  Book) become i n v a l u a b l e .  B oth  
b o o k s ,  p u b l i s h e d  s e m i a n n u a l l y  w i t h  w e e k ly  s u p p le m e n t s ,  l i s t  
e v e r y  l i c e n s e d  b u y e r ,  b r o k e r ,  and s h ip p e r  o p e r a t i n g  i n  th e  
U n i t e d  S t a t e s .  Each i n d i v i d u a l  or f i r m ' s  nam e, a d d r e s s ,  and 
t e l e p h o n e  number a r e  g i v e n  a lo n g  w i t h  t h e  c o m m o d i t i e s  h a n d le d .  
I n  a d d i t i o n ,  b o t h  b o o k s  r a t e  e a c h  e n t r a n t  a s  t o  h i s  f i n a n c i a l  
s t a t u s ,  p a y in g  h a b i t s ,  and g e n e r a l  b u s i n e s s  c h a r a c t e r .  
A lth o u g h  t h e  two b o o k s  a r e  s i m i l a r  i n  c o n t e n t ,  s h i p p e r s  
g e n e r a l l y  p r e f e r  t h e  Red Book a s  th e y  b e l i e v e  i t  t o  g i v e  
s l i g h t l y  b e t t e r  c o v e r a g e  o f  b u y e r s  and b r o k e r s .  M ost b r o k e r s  
u s e  t h e  B lu e  Book.
One o f  t h e  p r o d u c e  i n d u s t r y ' s  b i g g e s t  p r o b le m s  to d a y
i s  t h a t  o f  s h i p p e r - b u y e r  r e l a t i o n s .  D e s p i t e  t h e  u s e  o f  U .S .
g r a d e s ,  th e  Red Book, and t h e  B lu e  Book, t h e r e  a r e  from  tim e
t o  t im e  d i s a g r e e m e n t s  b e t w e e n  b u y e r s  and s h i p p e r s  o v e r  t h e
q u a l i t y  o f  m e r c h a n d is e  r e c e i v e d .  B u y e rs ,  i n  o r d e r  t o  p r o t e c t
t h e m s e l v e s ,  demand t h a t  a l l  s a l e s  be made on e i t h e r  a
12d e l i v e r e d  or  f . o . b . i . a . a .  b a s i s .  S h ip p e r s  h a v e  b e e n
12" ' D e l i v e r e d '  o r  ' d e l i v e r e d  s a l e '  means t h a t  t h e  
p r o d u c e  i s  t o  b e  d e l i v e r e d  b y  t h e  s e l l e r  on b o a r d  c a r ,  or  
t r u c k  o r  on  dock  i f  d e l i v e r e d  by b o a t ,  a t  th e  m ark et i n  w h ich  
t h e  b u y e r  i s  l o c a t e d ,  o r  a t  su c h  o th e r  m ark et a s  i s  a g r e e d  
u p o n , f r e e  o f  any and a l l  c h a r g e s  f o r  t r a n s p o r t a t i o n  or p r o ­
t e c t i v e  s e r v i c e .  The s e l l e r  assu m es a l l  r i s k s  o f  l o s s  and  
damage i n  t r a n s i t  n o t  c a u s e d  b y  th e  b u y e r .  F or  e x a m p le ,  a 
s a l e  o f  " U .S . No. 1 p o t a t o e s  d e l i v e r e d  C h ica g o "  means t h a t
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f o r c e d  t o  com p ly  w i t h  t h e s e  demands b e c a u s e ,  with few  e x c e p ­
t i o n s ,  t h e y  a r e  d e a l i n g  i n  a " b u y e r ' s  m a rk e t" .
F . o . b . i . a . a .  a n d /o r  d e l i v e r e d  p u r c h a s e s  a l l o w  t h e  
b u y e r  t o  s e e  h i s  m e r c h a n d ise  b e f o r e  f i n a l  paym ent i s  m ade. 
S u ch  s a l e s  f r e q u e n t l y  work t o  t h e  s h i p p e r ' s  d i s a d v a n t a g e .
I f  th e  m a r k e t  p r i c e  has  dropp ed  s i n c e  th e  s a l e  was consum ­
m ated , b u y e r s  a r e  v e r y  l i k e l y  t o  f i n d  some d e t e r i o r a t i o n  
w i t h i n  t h e  s h ip m e n t ,  t h e r e b y  g i v i n g  them c a u s e  t o  a sk  t h e  
s h i p p e r  t o  r e d u c e  t h e  p r e v i o u s l y  a g r e e d  upon p r i c e .  Such  
d e t e r i o r a t i o n ,  r e a l  or n o t ,  i s  known t o  s h i p p e r s  a s  "m arket  
d e c a y ,"  f o r  s h o u ld  th e  p r i c e  be h i g h e r  t h a n  t h a t  i n i t i a l l y  
a g r e e d  u p o n  t h e  same sh ip m en t w o u ld  l i k e l y  p a s s  t h e  b u y e r ' s  
i n s p e c t i o n  w i t h  l i t t l e  or no d i f f i c u l t y .  In  i n s t a n c e s  o f  
m ark et d e c a y ,  p r i c e s  are  g e n e r a l l y  a d j u s t e d  downward t o
t h e  p o t a t o e s ,  when t e n d e r e d  f o r  d e l i v e r y  a t  C h ic a g o ,  s h a l l  
m eet a l l  t h e  r e q u ir e m e n t s  o f  th e  U .S .  No. 1 g ra d e  as  to  
q u a l i t y  and c o n d i t i o n . "
" ' F . o . b .  i n s p e c t i o n  and a c c e p t a n c e  a r r i v a l ' means 
t h a t  th e  p r o d u c e  q u o te d  or s o l d  i s  t o  be p la c e d  b y  th e  s e l l e r  
f r e e  on  b o a r d  c a r  o r  o t h e r  a g e n c y  o f  th r o u g h  t r a n s p o r t a t i o n  
a t  s h i p p i n g  p o i n t ,  th e  c o s t  o f  t r a n s p o r t a t i o n  to  b e  b o r n e  by  
t h e  b u y e r ,  b u t  th e  s e l l e r  to  assum e a l l  r i s k s  o f  l o s s  and 
damage i n  t r a n s i t  n o t  c a u s e d  by t h e  b u y e r ,  who h a s  th e  r i g h t  
t o  i n s p e c t  t h e  go o d s  upon a r r i v a l  and t o  r e j e c t  them i f ,  
up on  s u c h  i n s p e c t i o n ,  t h e y  are  fo u n d  n o t  t o  m eet t h e  s p e c i ­
f i c a t i o n s  o f  t h e  c o n t r a c t  o f  s a l e  a t  d e s t i n a t i o n .  The b u y e r  
may n o t  r e j e c t  w i t h o u t  r e a s o n a b l e  c a u s e .  Such a s a l e  i s  , 
f . o . b .  o n l y  a s  t o  p r i c e  and i s  o n  a d e l i v e r e d  b a s i s  as t o  
g r a d e ,  q u a l i t y ,  and c o n d i t i o n . "  P r e c e d i n g  in f o r m a t i o n  t a k e n  
from  U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  Consumer and M a r k e t in g  
S e r v i c e ,  R e g u l a t i o n s  ( o t h e r  th a n  R u l e s  o f  P r a c t i c e )  Under  
t h e  P e r i s h a b l e  A g r i c u l t u r a l  C o m m o d it ie s  A c t .  1930  and 
P e r i s h a b l e  A g r i c u l t u r a l  C o m m o d it ie s  A ct  ( R e g u l a t i o n s  e f f e c ­
t i v e  J a n u a r y  1 , 1 9 6 5 ) (W a sh in g to n , D . C . : Government
P r i n t i n g  O f f i c e ,  n . d . ) ,  p p .  26 and  2 8 .
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accom m odate t h e  b u y e r .  L e g a l l y  th e  s h ip p e r  i s  n o t  r e q u ir e d  
t o  s e l l  a t  a lo w e r  p r i c e ;  h o w ev er ,  e f f o r t s  b y  a  s h i p p e r  to  
f o r c e  a b u y e r  t o  p a y  the i n i t i a l l y  a g r e e d  up on  p r i c e  w ould  
a lm o s t  c e r t a i n l y  rem ove t h a t  p a r t i c u l a r  s h i p p i n g  f i r m  from  
t h e  b u y e r ' s  l i s t  o f  p o t e n t i a l  s u p p l i e r s .
I f  t h e  b u y e r  and s h ip p e r  a r e  n o t  a b l e  t o  a g r e e  upon  
a m u t u a l ly  a c c e p t a b l e  p r i c e ,  or  i f  on e  o f  t h e  p a r t i e s  f a i l s  
t o  com p ly  w i t h  t h e  terms o f  t h e i r  c o n t r a c t ,  a c o m p la i n t  may 
be  lo d g e d  w i t h  t h e  R e g u la to r y  B ran ch , F r u i t  and V e g e t a b le  
D i v i s i o n ,  Consumer and M a rk e t in g  S e r v i c e ,  U .S .  D epartm ent  
o f  A g r i c u l t u r e  u n d e r  the term s o f  t h e  P e r i s h a b l e  A g r i c u l t u r a l  
C om m od ities  A ct  (PACA). PAC A e n c o u r a g e s  f a i r  t r a d i n g  p r a c ­
t i c e s  i n  t h e  p r o d u c e  i n d u s t r y .
T h is  F e d e r a l  Law p r o h i b i t s  u n f a i r  and f r a u d u l e n t  
p r a c t i c e s  i n  t h e  m a r k e t in g  o f  f r e s h  and f r o z e n  
f r u i t s  and v e g e t a b l e s  and s e t s  p e n a l t i e s  f o r  
v i o l a t i o n .  I t  p r o v id e s  f o r  c o l l e c t i n g  dam ages  
from  an yon e  who f a i l s  t o  l i v e  up t o  h i s  c o n t r a c t  
o b l i g a t i o n s .^3
PACA r e q u i r e s  v i r t u a l l y  a l l  i n d i v i d u a l s  who b u y  o r  s e l l  f r e s h  
or  f r o z e n  f r u i t s  and v e g e t a b l e s  i n  i n t e r s t a t e  o r  f o r e i g n  
commerce t o  b e  l i c e n s e d .  F a i l u r e  t o  com ply  w i t h  th e  p r o ­
v i s i o n s  o f  PACA c a n  r e s u l t  i n  f i n e s  o r  th e  s u s p e n s i o n  or 
r e v o c a t i o n  o f  o n e ' s  l i c e n s e .
13 U . S . ,  D epartm ent o f  A g r i c u l t u r e ,  Consumer and  
M a rk et in g  S e r v i c e ,  F r u i t  and V e g e t a b l e  D i v i s i o n ,  The P e r i s h ­
a b le  A g r i c u l t u r a l  C om m odities  A c t - - F a i r  T r a d in g  i n  th e  F r u i t  
and V e g e t a b l e  I n d u s t r y , FA 8o4 (W a sh in g to n , D . C . ; Government  
P r i n t i n g  O f f i c e ,  1 9 6 ? ) ,  p .  1 .
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The D e c i s i o n  t o  P u r c h a s e  
A lth o u g h  s e v e r a l  i t e m s  i n f l u e n c e  a b u y e r ' s  d e c i s i o n  
a s  t o  w h ere  t o  p u r c h a s e  h i s  p r o d u c e ,  t h e  c o m m o d it ie s '  q u a l i t y ,  
q u a n t i t y  a v a i l a b l e ,  and t im e  o f  a r r i v a l  a re  by  f a r  th e  m a jo r  
f a c t o r s  i n v o l v e d .  P r i c e  i s  g e n e r a l l y  a s e c o n d a r y  c o n s i d e r a ­
t i o n .  Q u a l i t y  p r o d u ce  h as  l e s s  w a s t e  and more r a p id  t u r n o v e r  
a t  t h e  r e t a i l  l e v e l  th a n  d o e s  lo w e r  q u a l i t y  m e r c h a n d is e .  I n  
a d d i t i o n  t o  q u a l i t y ,  b u y e r s  s e e k  p r o d u c e  i n  s u f f i c i e n t  
q u a n t i t i e s  t o  s a t i s f y  t h e i r  n e e d s .  F i n a l l y ,  c o n s i d e r a t i o n  
m ust b e  g i v e n  t o  t h e  l e n g t h  o f  t im e  r e q u i r e d  t o  move th e  
p r o d u c e  from  th e  s h ip p in g  p o i n t  t o  t h e  b u y e r ' s  w a r e h o u s e .
I f  t h e s e  r e q u ir e m e n t s  a r e  met i n  f u l l ,  m ost b u y e r s  w i l l  p a y  
an a d d i t i o n a l  5 t o  10 p e r  c e n t  f o r  t h e  p ro d u ce  and a b so rb  
t h e  h i g h e r  f r e i g h t  r a t e s  from  e v e n  t h e  m ost d i s t a n t  s h i p p i n g
• 4. 14  p o i n t s .
Q u a l i t y
T e x a s ,  w h ich  h a s  a l e s s  th a n  d e s i r a b l e  r e p u t a t i o n  
w i t h i n  t h e  p r o d u c e  i n d u s t r y ,  i s  n o t o r i o u s  f o r  i t s  lo w  
q u a l i t y  v e g e t a b l e s .  Much o f  t h i s  p r o b le m  stem s from  g r o w e r -  
s h ip p e r  a r r a n g e m e n ts  i n  th e  Lower R io  Grande V a l l e y .  I n  t h e  
V a l l e y  t h e r e  a re  r e l a t i v e l y  fe w  g r o w e r - s h i p p e r s .  Most g r o w e r s  
a r e  c o n t r a c t e d  t o  s h i p p e r s ,  much a s  i s  th e  c a s e  i n  t h e  
N o r th e r n  D i s t r i c t  o f  t h e  W in ter  G arden . C o m p e t i t io n  among 
V a l l e y  s h i p p e r s  i s  k e e n .  B u y e r s ,  e s p e c i a l l y  t h o s e  who p u r ­
c h a s e  i n  v o lu m e , a r e  f r e q u e n t l y  a b l e  t o  lo w er  a s h i p p e r ' s
R. W a lp o le , p e r s o n a l  i n t e r v i e w .
172
p r i c e  20  t o  30  p e r  c e n t  w i t h  a  f e w  ph one c a l l s  to  c o m p e t in g  
s h i p p e r s .  Under s u c h  c o n d i t i o n s  p r o f i t s  a r e  m in im a l .  As 
s h ip p e r  e m p h a s is  i s  p l a c e d  on  v o lu m e , p r o d u c e  i s  o f t e n  i n a d e ­
q u a t e l y  g r a d e d .
The c o m m o d it ie s  s h ip p e d  from  t h e  V a l l e y ,  T e x a s '  
l a r g e s t  w i n t e r  v e g e t a b l e  p r o d u c in g  a r e a ,  s e t  t h e  s t a n d a r d  by  
w h ich  th e  r e s t  o f  t h e  s t a t e ' s  p r o d u c e  i s  j u d g e d .  B u y e r s ,  
n o t i n g  t h e  p o o r  q u a l i t y  o f  t h e  V a l l e y ' s  p r o d u c e ,  o f t e n  assum e  
th e  r e s t  o f  t h e  s t a t e ' s  v e g e t a b l e s  t o  b e  o f  s i m i l a r  q u a l i t y ,  
and c o n s e q u e n t l y  h e s i t a t e  or  r e f u s e  e n t i r e l y  t o  p u r c h a s e  
T exas  m e r c h a n d is e .^ ^
D u r in g  t h e  1 9 6 7 - I 9 6 8  s e a s o n  e f f o r t s  by T ex a s  s h i p p e r s  
t o  s t a n d a r d i z e  t h e  q u a l i t y  o f  p r o d u c e  m a rk eted  w ere  l i m i t e d  
t o  f e d e r a l  m a r k e t in g  o r d e r s  o n  o n io n s  and l e t t u c e .  Commodity  
m a r k e t in g  o r d e r s ,  w h ic h  i n  p a r t  r e g u l a t e  com m odity  g r a d e ,  
s i z e ,  m a t u r i t y ,  and s h i p p i n g  c o n t a i n e r s ,  a r e  b a s i c a l l y  q u a l i t y  
c o n t r o l  p r o g r a m s . M a rk e t in g  o r d e r s ,  i n s t i t u t e d  o n l y  upon  
t h e  r e q u e s t  o f  a m a j o r i t y  o f  t h e  g r o w e r s ,  a r e  upon i s s u a n c e  
b i n d i n g  on  a l l  p r o d u c e r s  o f  t h a t  p a r t i c u l a r  com m odity w i t h i n  
a d e s i g n a t e d  a r e a .  A l l  v i o l a t i o n s  a r e  i n v e s t i g a t e d  by th e  
l o c a l  a d m i n i s t r a t i v e  c o m m it te e  and tu r n e d  o v e r  t o  th e  D e p a r t ­
ment o f  J u s t i c e  f o r  l e g a l  a c t i o n .  M a r k e t in g  o r d e r s  s e e k  t o  
im p rove  r e t u r n s  t o  g r o w er s  by  k e e p in g  low  q u a l i t y  p r o d u ce  
from d e p r e s s i n g  m a rk e t  p r i c e s  and p r e j u d i c i n g  th e  consum er
1*5P e r s o n a l  i n t e r v i e w  w i t h  W. H. L a d le y ,  S a l e s  M anager,  
C a r g i l  P r o d u ce  Company, U v a ld e ,  T e x a s .  S ep tem b er  2 0 , I 9 6 8 .
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a g a i n s t  t h e  r e m a in d e r  o f  t h e  c r o p .  A lth o u g h  th e  m a r k e t in g  
o r d e r  o n  o n io n s  was a p p l i e d  to  t h i r t y - f i v e  South  T e x a s  
c o u n t i e s  ( i n c l u d i n g  t h o s e  o f  t h e  W in ter  G ard en ), t h e  l e t t u c e  
o r d e r  r e g u l a t e d  o n l y  t h e  c r o p  grow n i n  t h e  Lower R io  Grande 
V a l l e y .
I n  t h e  absence  o f  m a r k e t in g  o r d e r s ,  most s h i p p e r s  
a t t e m p t  t o  form a s y s te m  o f  g r a d e s  by t h e  u s e  o f  b r a n d  names 
o r  U .S .  g r a d e s .  For i n s t a n c e .  Brand X may r e p r e s e n t  t h e  
s h i p p e r ' s  t o p  q u a l i t y  p r o d u c e  a n d  Brand Y p rod u ce  o f  a l e s s e r  
q u a l i t y .  The s t r e n g t h  o f  th e  b r a n d  name i s  b a se d  u p o n  th e  
c o n s i s t e n c y  w i t h  w h ic h  m e r c h a n d is e  i s  p a c k a g e d .  B u y e r s  who 
d e a l  w i t h  t h e  v a r i o u s  s h i p p e r s  a r e  g e n e r a l l y  f a m i l i a r  w i t h  
t h e  q u a l i t y  t h e y  c a n  e x p e c t  from  e a c h  o f  a s h i p p e r ' s  b r a n d s .  
S h i p p e r s  who y e a r  a f t e r  y e a r  p a c k  m e r c h a n d ise  o f  s i m i l a r  
q u a l i t y  a r e  u s u a l l y  a b l e  t o  f i n d  m a r k e ts  f o r  t h e i r  p r o d u c e .  
T h o se  who o c c a s i o n a l l y  d i l u t e  t h e  q u a l i t y  o f  t h e i r  b r a n d s  
w i t h  s u b s t a n d a r d  m e r c h a n d is e  s o o n  f i n d  t h e y  have  d i f f i c u l t y  
s e l l i n g  b y  b ran d  name. I n  s u c h  i n s t a n c e s  th e  p o s s i b i l i t y  o f  
m a rk et  d e c a y  i n c r e a s e s  a p p r e c i a b l y .^ ^
U .S .  g r a d e s  e x i s t  f o r  a l l  o f  t h e  w i n t e r  v e g e t a b l e s  
s t u d i e d .  T h ese  o f f i c i a l  s t a n d a r d s  p r o v i d e  a u n i fo r m  b a s i s  
f o r  d e s c r i p t i o n  o f  a  p a r t i c u l a r  co m m o d ity .  Each g r a d e  
r e q u i r e s  t h a t  a com m odity  c o n fo r m  t o  c e r t a i n  r e g u l a t i o n s  
r e g a r d i n g  a p p e a r a n c e ,  s h a p e ,  m a t u r i t y ,  c o l o r ,  s i z e ,  w e i g h t ,
^ ^ P e r s o n a l  i n t e r v i e w  w i t h  W a l la c e  M a rt in ,  v e g e t a b l e  
g r o w e r - s h i p p e r ,  Cgnrrizo S p r i n g s ,  T e x a s ,  O ctob er  3 > 9 6 8 .
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and d e c a y .  A lth o u g h  s h i p p e r s  f r e q u e n t l y  r e f e r  t o  f e d e r a l  
g r a d e s  when d e s c r i b i n g  t h e i r  p r o d u ce  t o  b u y e r s  and b r o k e r s ,  
i t  i s  u n l a w f u l  t o  p l a c e  a U .S .  g r a d e  up on  a  s h i p p i n g  c o n ­
t a i n e r  u n l e s s  t h e  p r o d u c e  h a s  b e e n  i n s p e c t e d  by a u t h o r i z e d  
p e r s o n n e l .
T r a n s p o r t a t i o n  
The b u y e r ' s  d e c i s i o n  as  t o  w h ic h  mode o f  t r a n s p o r t a ­
t i o n  i s  t o  b e  u s e d  i s  g e n e r a l l y  b a s e d  upon w a reh o u se  i n v e n t o r y .  
I f  s u p p l i e s  a r e  lo w  and t h e  m e r c h a n d is e  i s  u r g e n t l y  n e e d e d ,  
i t  i s  p r o b a b l e  t h a t  t r u c k s  w i l l  b e  u s e d  t o  move th e  p r o d u ce  
from  t h e  s h i p p i n g  p o i n t  t o  t h e  b u y e r ' s  w a r e h o u se .  I f  s u f f i ­
c i e n t  s u p p l i e s  a r e  on  hand and t h e r e  i s  no im m ed ia te  n eed  
f o r  t h e  v e g e t a b l e s ,  t h e  p r o d u ce  w i l l  more th a n  l i k e l y  b e  
t r a n s p o r t e d  b y  r a i l .  M arket a r e a s  d i s t a n t  from th e  s h i p p i n g  
p o i n t s  t r y  t o  move m ost o f  t h e i r  p r o d u c e  by  r a i l  a s  th e  
l o n g  h a u l  r a t e s  a r e  g e n e r a l l y  l e s s  f o r  r a i l  th a n  f o r  t r u c k .
A s u r v e y  o f  n i n e t y - t h r e e  C a l i f o r n i a  and A r izo n a  
p r o d u c e  s h i p p e r s  c o n d u c te d  b y  th e  U .S .  D ep artm en t o f  A g r i c u l ­
t u r e ' s  Econom ic R e s e a r c h  S e r v i c e  d u r in g  th e  e a r l y  1 9 6 0 ' s  
r e q u e s t e d  i n  p a r t  t h a t  t h e s e  f ir m s
. . . en u m erate  t h e  m ain a d v a n t a g e s  and d i s a d v a n t a g e s
o f  s h i p p i n g  f r u i t s  and v e g e t a b l e s  by  r a i l  and by  
t r u c k .  T h e ir  comments are  p r e s e n t e d  b e lo w  i n  term s  
o f  a d v a n t a g e s  and d i s a d v a n t a g e s  i n  th e  u s e  o f  t r u c k s ,  
an d  r e f l e c t  th e  o p p o s i t e  v i e w p o i n t  e x p r e s s e d  tow ard  
r a i l  s e r v i c e .
The f o l l o w i n g  a d v a n t a g e s  w ere  r e p o r t e d  by s h i p p e r s .
T h ey  a r e  s t a t e d  i n  th e  o r d e r  o f  t h e i r  im p o r ta n c e ,  
b a s e d  on t h e  number o f  f i r m s  m e n t io n in g  them:
( 1 ) Due t o  more r a p i d  s e r v i c e ,  f r u i t s  and v e g e t a b l e s  
s h i p p e d  by t r u c k  o f t e n  a r r i v e  i n  b e t t e r  c o n d i t i o n .
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R is k  o f  a p r i c e  ch a n g e  w h i l e  i n  t r a n s i t  i s  r e d u c e d  
b y  th e  s h o r t e r  t r a n s i t  t im e  o f  t r u c k s .
( 2 ) M u l t i p l e  p i c k u p s  and d e l i v e r i e s  c a n  b e  a c c o m p l i s h e d  
by t r u c k ,  and a r e  n o t  p r a c t i c a l  b y  r a i l .
( 3 )  M otor c a r r i e r s  p r o v id e  more u n ifo r m  r e f r i g e r a t i o n ,  
and t h e  i n c i d e n c e  o f  l o s s  or damage i s  b e l o w  t h a t  o f  
r a i l .  C la im s  a g a i n s t  t r u c k e r s  c a n  u s u a l l y  b e  s e t t l e d  
im m e d ia t e ly ,  w h i l e  th e  p r o c e s s  i s  more t im e  con su m in g  
w it h  r a i l .
( 4 ) I n  many i n s t a n c e s ,  a t r u c k  c a n  b e  l o a d e d  a t  l e s s  
c o s t  t h a n  a r a i l  c a r  and c a n  b e  o b t a in e d  f a s t e r  t h a n  
some t y p e s  o f  r a i l  e q u ip m e n t .  E x p e n s iv e  s t r i p p i n g  
and b r a c i n g  m a t e r i a l  and h e a v y  c o n t a i n e r s  n eed ed  i n  
r a i l  t r a n s i t  a r e  n o t  u se d  as much i n  l o a d i n g  t r u c k  
s h ip m e n t s .
(5 )  T ru ck  c h a r g e s  a r e  lo w e r  f o r  s h o r t  h a u l s  o f  f u l l  
l o t s ,  and a r e  w e l l  b e lo w  r a i l  c h a r g e s  f o r  p a r t  l o t s  
w h a te v e r  t h e  d i s t a n c e .
(6 ) R a i l  r e g u l a t i o n s  g o v e r n in g  th e  s i z e  and t y p e  o f  
c o n t a i n e r s  or m eth o d s  o f  l o a d i n g  h a v e  no p a r a l l e l  
among t r u c k e r s .  T ru ck er s  w i l l  a c c e p t  p r a c t i c a l l y  
any s h ip m e n t  r e g a r d l e s s  o f  how i t  i s  p a c k a g e d .
The d i s a d v a n t a g e s  r e p o r t e d  b y  t h e  f i r m s ,  i n  o r d e r  o f  
im p o r t a n c e ,  w ere  a s  f o l l o w s :
( 1 )  T ru ck  o p e r a t o r s  c a n n o t  b e  dep en d ed  u p o n  t o  m eet  
p r e a r r a n g e d  l o a d i n g  s c h e d u l e s .  T h is  d i s r u p t s  s h i p p i n g  
r o u t i n e ,  and c r e a t e s  l a b o r  p r o b le m s  by  r e q u i r i n g  
i r r e g u l a r  h o u r s .  T r u ck er s  i n s i s t  on im m ed ia te  
d e p a r t u r e  and t h i s  p l a c e s  th e  s h ip p e r  a t  a  d i s a d ­
v a n t a g e  i n  m e e t in g  h i s  o t h e r  l o a d i n g  com m itm en ts .
( 2 )  As t r u c k  c h a r g e s  f o r  h a u l i n g  exem pt p r o d u c t s  
a r e  n o t  r e g u l a t e d ,  a b a r g a i n i n g  s i t u a t i o n  e x i s t s .  
S h ip p e r s  s a i d  t h a t  l i m i t e d  k n o w led g e  o f  t r u c k  a v a i l ­
a b i l i t y  im p a ir s  t h e i r  a b i l i t y  t o  ju d g e  w h e th e r  a 
c h a r g e  q u o te d  i s  r e a s o n a b l e .
( 3 )  The f i n a n c i a l  r e s p o n s i b i l i t y  o f  some t r u c k  
o p e r a t o r s  i s  u n c e r t a i n .
( 4 ) The l a c k  o f  u n i f o r m i t y  i n  t r u c k  e q u ip m e n t ,  a s  
o p p o se d  to  r a i l  e q u ip m en t,  c a u s e s  more o f  a p rob lem  
when s c h e d u l i n g  equ ip m ent f o r  l a r g e  l o a d s .
( 5 )  T r u c k s ,  more th a n  r a i l r o a d s , h a v e  d e l a y i n g  em er­
g e n c i e s  i n  r o u t e  s u c h  a s  a c c i d e n t s ,  breakdow n o f
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eq u ip m e n t ,  d e l a y s  r e s u l t i n g  from  t r a f f i c  o r  w e ig h t  
v i o l â t  i o n s , e t c .
(6 ) D i v e r s i o n  i n  r o u t e  i s  n o t  p r a c t i c a l  w i t h  t r u c k s ,  
b e c a u s e  s u c h  s e r v i c e  a s  a  g e n e r a l  r u l e  i s  v e r y  c o s t l y .
D i s t r i b u t i o n  o f  W in ter  Garden P r o d u c e ,
1 9 6 7 -1 9 6 8  S e a s o n
The f a c t o r s  o f  p r o d u ce  q u a l i t y ,  t i m e - i n - t r a n s i t ,  and  
f r e i g h t  r a t e s  a l l  a f f e c t e d  th e  d i s t r i b u t i o n  o f  v e g e t a b l e s  
from  th e  W in ter  Garden d u r in g  t h e  19 67-1968  s e a s o n .  A lth o u g h  
W in ter  G arden p r o d u ce  was s e n t  t o  v i r t u a l l y  e v e r y  s t a t e  e a s t  
o f  t h e  Rocky M ou n ta in s  d u r in g  t h i s  p e r i o d ,  F ig u r e  25 and  
T a b le  21  i n d i c a t e  t h a t  o v e r  h a l f  o f  t h e  p ro d u ce  s h ip p e d  from  
t h e  W in te r  G arden moved t o  m a rk e t  a r e a s  i n  th e  S o u t h e a s t e r n  
o r  N o r t h e a s t e r n  s e c t i o n s  o f  t h e  U n i t e d  S t a t e s ,  w h i l e  l e s s  
th a n  1 p e r  c e n t  o f  t h e  a r e a ' s  p r o d u c e  moved t o  p o i n t s  w e s t  
o f  t h e  R ocky M o u n ta in s .
L i t t l e  W in ter  Garden p r o d u c e  m oves i n t o  th e  N o r th ­
w e s t e r n  and W e ster n  s e c t i o n s  o f  th e  U n i t e d  S t a t e s  a s  
C a l i f o r n i a - A r i z o n a  s h i p p e r s  a r e  g e n e r a l l y  a b le  t o  s u p p ly  
t h e s e  a r e a s  w i t h  t h e i r  f r e s h  v e g e t a b l e  n e e d s .  P r o h i b i t i v e  
f r e i g h t  r a t e s  (T a b le  2 2 ) and l o n g e r  t i m e s - i n - t r a n s i t  (T a b le  
23) p r e v e n t  T ex a s  and F l o r i d a  p r o d u c e  from  c o m p e t in g  s u c c e s s ­
f u l l y  i n  t h e s e  a r e a s .  T ru ck s ,  v i r t u a l l y  a l l  c a r r y i n g  b a c k h a u l
17U . S . ,  D ep artm en t o f  A g r i c u l t u r e ,  Economic R e s e a r c h  
S e r v i c e ,  I n t e r s t a t e  H a u l in g  o f  C a l i f o r n i a - A r i z o n a  F r e sh  F r u i t s  
and V e g e t a b l e s  b y  h a i l  and f tru ck . M a rk et in g  R e s e a r c h  R e p o r t  
No. b 73 (W a sh in g to n ,  D . C . : G overnm ent P r i n t i n g  O f f i c e ,
1 9 6 4 ) ,  p .  2 3 .
DESTINATION REGIONS FOR RAIL AND TRUCK SH IPM EN TS O F










REGIONAL DESTINATION OF WINTER GARDEN PRODUCE, I 9 6 7 - I 9 6 8 *
S h i p p i n g
Firm
A c r e a g e  Grown  
o r  H a n d le d  
f o r  t h e  F r e s h  
M ark et
% o f  P r o d u c e  
H a n d le d  b y  
F i v e  S e l e c t e d  
S h i p p e r s  
I n t e r v i e w e d NW
%
W
o f  T o t a l  P r o d u c e  S h ip p e d  
( I n t e r v i e w  R e s p o n s e )
NO SC Mid-W SE NE
A 8 , 5 0 0 6 2 0 0 5  2 0 1 0 5 0 1 5
B 2 , 5 0 0 1 8 0 0 10  5 40 0 4 5
C 1 , 5 0 0 11 2 0 0  1 8 1 5 55 10
D 1 ,0 0 0 7 0 5 5 3 0 20 10 3 0
E 3 0 0 2 0 1 5 1 0  4 o 25 0 10




S o u r c e :  D a ta  p r e s e n t e d  i n  t h i s  T a b le  r e g a r d i n g  s h ip m e n t s  o f  W in te r
G ard en  p r o d u c e  w e r e  o b t a i n e d  t h r o u g h  p e r s o n a l  i n t e r v i e w s  w i t h  s e l e c t e d  a r e a  
s h i p p e r s  (F e b r u a r y  3 - 7 , I 9 6 9 ) .  The f i v e  s h i p p e r s  i n t e r v i e w e d  h a n d le d  a p p r o x i ­
m a t e l y  75 p e r  c e n t  o f  t h e  w i n t e r  v e g e t a b l e s  s o l d  f o r  t h e  f r e s h  m a r k e t  d u r i n g  
t h e  1 9 6 7 - 1 9 6 8  s e a s o n .
^Gbross p e r c e n t a g e s  b y  a r e a s  o f  d e s t i n a t i o n  w e r e  d e t e r m i n e d  i n  t h e  f o l l o w i n g  
manner' : (1 ) the ’’Per Cent of Produce Handled by  Five Selected Area Shippers
I n t e r v i e w e d ” w as  m u l t i p l i e d  b y  e a c h  r e s p o n d e n t s  "Per c e n t  o f  T o t a l  P r o d u c e  S h ip p e d "  
(figure a), (2) figure a totals were than summed b y  areas of destination (figures
b - h ) ,  ( 3 )  f i g u r e s  b - h  w e r e  t o t a l e d  ( f i g u r e  i ) ,  ( 4 ) f i g u r e  i  w as t h e n  d i v i d e d  i n t o  
e a c h  o f  t h e  sum s o f  t h e  i n d i v i d u a l  d e s t i n a t i o n  a r e a s  ( f i g u r e s  b - h ) .
TABLE 22
FREIGHT RATES  ̂ FROM WINTER VEGETABLE® PRODUCING AREAS TO SELECTED MARKETS, I 968®
From
To Calif omla-Arizona





Atlanta 210 208 109 109 103 153Boston 210 214 160 164 170 215Chicago 169 173 117 120 169 209Cleveland 208 173 127 131 168 208Dallas 151 165 61 70 186 218Denver 126 140 111 116 225 274Los Angeles 43s 43g 187h 187h 234 234Minneapolis 191s 191s 120 125 201 227New Orleans 169 173 74 74 139 181New York 210 214 152 153 161 203St. Louis 169 173 103 107 161 201
VO
^Source: Personal Interview with Richard E, Warman, Chief Rate Clerk, Santa Fe RailwayCompany, Oklahoma City, Oklahoma, January 8 , I969; letters from H. E, MoNaught, Manager, Perishable Freight Traffic, Southern Pacific Company, San Francisco, California, January 2 1, 1969 and November 13t 1968; and letter from W, A, Adams, Regional Manager, Florida East Coast Railway Company,
Miami Springs, Florida, January 1 5 , 1969.
^Commodity rates (in cents per cwt.) from point of origin to point of destination for car­load lots, minimum weight 4 0 ,0 0 0 pounds unless otherwise specified.
®Unless otherwise specified rates apply to beets, broccoli, cabbage, carrots, cauliflower, lettuce, onions, and spinach.
dRates do not apply to cabbage.
®Rates apply to cabbage only.
fRates apply to lettuce only.
SNot a commodity rate.
hCarload lot, minimum weight 3 0 ,0 0 0 pounds.
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TABLE 23
APPROXIMATE TIME REQUIREMENTS FOR FRESH 
VEGETABLES TO REACH SELECTED 
DESTINATIONS, I9 6 8  
( i n  d a y s )
A rea o f  O r ig in
D e s t i n a t i o n
C a l i f o r n i a -
A r iz o n a Texas F l o r i d a
Truck R a i l T ruck R a i l T ru ck R a i l
N o r th w e s t 1-3 4 -6 3 -4 6 - 9 5 -6 9 -1 2
W est 1-2 1 - 4 2 -3 4 -7 3 -5 6 - 9
N o rth  C e n t r a l 2-4 3 - 6 2 - 4 3-6 3 -5 5 - 7
S o u th  C e n t r a l 2-3 3 -6 1 -2 3 -4 2 - 3 4 - 7
M id-W est 3-5 4 - 6 2 -3 4-7 2 - 3 4 - 8
S o u t h e a s t 4-5 4 - 7 2 - 4 3-6 1 - 2 1 - 4
N o r th e a s  t k - e 6 - 8 3 -5 6 - 8 3 - 4 4 - 7
S o u r c e :  P e r s o n a l  i n t e r v i e w s  w i t h  Tim E. N unnery,
T r a c in g  and D i v e r s i o n  C le r k ,  S o u th e r n  P a c i f i c  Company, 
D a l l a s ,  T e x a s ,  J a n u a ry  2 0 , 1 9 6 9 ; Howard Ludden, C h i e f  C le r k ,  
M is s o u r i  P a c i f i c  R a i l r o a d  Company, D a l l a s ,  T e x a s ,  J a n u a ry  
2 0 , 19 6 9 ; and V i r g i l  G rogan , f r e s h  f r u i t  and v e g e t a b l e  
b r o k e r ,  J&N B ro k era g e  Company, Oklahoma C i t y ,  Oklahoma, 
J a n u ary  6 ,  I9 6 9 ;  and l e t t e r  from  ¥ .  A. Adams, R e g io n a l  
M anager, F l o r i d a  E a s t  C o a s t  R a i lw a y  Company, Miami S p r in g s ,  
F l o r i d a ,  J a n u ary  1 5 , 1 9 6 9 -
l 8 l
( p r i m a r i l y  t o  L os A n g e le s  and S e a t t l e ) ,  w ere  r e s p o n s i b l e  f o r  
a l l  W in ter  Garden p r o d u c e  m ovements i n  t h e s e  two w e s t e r n  
r e g i o n s  (T a b le  2 4 ) .
A l i t t l e  o v e r  5 p e r  c e n t  o f  t h e  W in ter  G a r d e n 's  
p r o d u ce  w as  s h ip p e d  i n t o  t h e  N orth  C e n t r a l  s e c t i o n  d u r in g  
t h e  1 9 6 7 - 1 9 6 8  s e a s o n .  T i m e - i n - t r a n s i t  from T ex a s  t o  t h a t  
s e c t i o n  i s  com p a ra b le  w i t h  t h a t  from  th e  C a l i f o r n i a - A r i z o n a  
r e g i o n  and from  one ( t r u c k )  t o  two ( r a i l )  d a y s  f a s t e r  th a n  
from  F l o r i d a  a r e a s .  F r e i g h t  r a t e s  from  T ex a s  t o  M in n e a p o l i s  
a r e  c o n s i d e r a b l y  lo w e r  th a n  t h o s e  from  C a l i f o r n i a - A r i z o n a  or  
F l o r i d a .  V e g e t a b l e  m ovem ents v i a  b a c k h a u l  ( e s p e c i a l l y  i n t o  
t h e  M in n e a p o l i s  a r e a )  a r e  o f  c o n s i d e r a b l e  im p o r t a n c e .  D u r in g  
t h e  s t u d y  p e r i o d  a p p r o x im a t e ly  77 p e r  c e n t  o f  t h e  p ro d u ce  
s e n t  i n t o  th e  N o r th  C e n t r a l  r e g i o n  was c a r r i e d  b y  t r u c k .
A lm o st  38 p e r  c e n t  o f  t h e  p r o d u c e  h a r v e s t e d  i n  t h e  
W in ter  G arden d u r in g  t h e  I 9 6 7 - I 9 6 8  s e a s o n  was s e n t  i n t o  t h e  
h e a v i l y  p o p u la t e d  M id -W estern  (17  p e r  c e n t )  and N o r t h e a s t e r n  
(2 1  p e r  c e n t )  s e c t i o n s  o f  t h e  U n i t e d  S t a t e s .  W it h in  t h e s e  two  
a r e a s  l i e  many o f  th e  n a t i o n ' s  l a r g e s t  p r o d u ce  t e r m i n a l s .  
C o m p e t i t io n  i s  k e e n  i n  t h e s e  n o r t h e r n  m a r k e t s .  A rea cp n siu n ers ,  
p a y in g  premium p r i c e s  and lo n g  a c c u s to m e d  t o  q u a l i t y  p r o d u c e ,  
demand t h e  b e s t  m e r c h a n d ise  a v a i l a b l e .  A lth o u g h  a l l  g r a d e s  
o f  p r o d u c e  a r e  s e n t  i n t o  t h e  M id -W estern  and N o r t h e a s t e r n  
a r e a s ,  s h i p p e r s  a r e  g e n e r a l l y  aware o f  b u y er  r e q u ir e m e n t s .  
A tte m p ts  t o  move low  q u a l i t y  v e g e t a b l e s  i n t o  t h e s e  m a r k e ts  
a lm o s t  i n v a r i a b l y  r e s u l t s  i n  c o n s i d e r a b l e  m ark et d e c a y .
TABLE 2k
METHOD OF TRANSPORTATION USED TO SHIP PRODUCE 
FROM THE WINTER GARDEN, I 9 6 7 - 1 9 6 8 ®
% o f  P r o d u c e  
H a n d le d  b y
% S h ip p e d  b y  T ru ck  a n d / o r  R a i l r o a d  
( I n t e r v i e w  R e s p o n s e )
F irm S h ip p e r s
I n t e r v ie w e d
NW . w NO SC Mid-W SE NE
T R T R T R T R T R T R T R
A 6 2 b b b b 90 10 1 0 0 0 20 80 70 30 0 1 0 0
B 18 b b b b 25 75 99 1 25 75 b b 1 99
C 11 10 0 0 b b b b 1 00 0 15 85 95 5 15 85
D 7 b b 100 0 90 10 100 0 10 90 90 10 0 100
E 2 b b 100 0 100 0 100 0 40 6 0 b b 0 100
G r o s s  % S h ip p e d
b y  Mode 100  O 1 0 0  O 77  23  99  c
T o t a l  p e r c e n t a g e  o f  p r o d u c e  s h i p p e d  b y  t r u c k  -  55*3
T o t a l  p e r c e n t a g e  o f  p r o d u c e  s h i p p e d  b y  r a i l  -  k k . 7




S o u r c e :  D a ta  c o l l e c t i o n  and c o m p u t a t i o n  m ethod  i d e n t i c a l  t o  t h a t
d e s c r i b e d  i n  T a b le  2 1 .
^ S h ip p e r  i n d i c a t e d  n o  p r o d u c e  s e n t  i n t o  t h i s  a r e a  b y  h i s  f i r m  d u r i n g  
t h e  1 9 6 7 - 1 9 6 8  s e a s o n .
' L e s s  t h a n  1 p e r  c e n t .
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T ex a s  s h i p p e r s  e n j o y  f a v o r a b l e  f r e i g h t  r a t e s  i n t o  t h e  
M id -W e ste rn  and N o r t h e a s t e r n  s e c t i o n s .  T i m e s - i n - t r a n s i t  i n t o  
t h i s  l a r g e  co n su m in g  r e g i o n  v a ry  o n l y  s l i g h t l y  b e tw e e n  
c o m p e t in g  a r e a s . C a l i f o r n i a - A r i z o n a  s h i p p e r ? ,  more d i s t a n t  
th a n  t h e i r  T exas  and F l o r i d a  c o u n t e r p a r t s ,  g e n e r a l l y  r e q u i r e  
an a d d i t i o n a l  day f o r  t r u c k  d e l i v e r y .  R a i l  s h ip m e n t s  i n t o  
t h e s e  a r e a s  from  G a l i f o r n i a - A r i z o n a  and T e x a s  a r e  som ewhat  
s l o w e r  t h a n  t h o s e  from  F l o r i d a  due t o  d i s t a n c e  and s y s t e m  
i n e f f i c i e n c i e s  r e s p e c t i v e l y .
D u r in g  t h e  I 9 6 7 - I 9 6 8  s e a s o n  a p p r o x im a t e ly  56 p e r  c e n t  
o f  t h e  p r o d u c e  s h ip p e d  from  t h e  W in ter  G arden  moved t o  
m a r k e ts  i n  t h e  S o u t h  C e n t r a l  ( I 8  p e r  c e n t )  and S o u t h e a s t e r n  
(3 8  p e r  c e n t )  s e c t i o n s  o f  th e  U n i t e d  S t a t e s .  A lth o u g h  t h e s e  
two s o u t h e r n  r e g i o n s  a r e  n o t  a s  h e a v i l y  u r b a n i z e d  a s  t h e  M id-  
W e ste r n  or N o r t h e a s t e r n  s e c t i o n s ,  m arket p o t e n t i a l  w i t h i n  
t h e s e  a r e a s  i s  c o n s i d e r a b l e .  Consum ers i n  t h e s e  two s o u t h e r n  
s e c t i o n s  a r e ,  a s  a g rou p , u n w i l l i n g  t o  p a y  t h e  premium p r i c e s  
r e q u i r e d  t o  a c q u i r e  h ig h  q u a l i t y  p r o d u c e .  A c c e p t i n g  t h i s  
f a c t  b u y e r s  h a v e ,  th r o u g h  t h e  y e a r s ,  g r a d u a l l y  c o n d i t i o n e d  
co n su m e r s  t o  a c c e p t  a l e s s  d e s i r a b l e  p r o d u c t  th a n  t h a t  p u r ­
c h a s e d  by c o n su m e r s  i n  th e  n o r t h e r n  s t a t e s .
C o m p e tit io n
F l o r id a ,  a m inor p r o d u c in g  a r e a ,  o v e r a l l  p r o v id e s  
l i t t l e  c o m p e t i t i o n  f o r  T ex a s s h i p p e r s .  F r e ig h t  r a t e s  from  
C a l i f  o r n ia - A r iz o n a  p o in t s  in t o  th e  l a r g e r  s o u t h e r n  t e r m in a ls  
a r e  o f t e n  d o u b le  t h o s e  p a id  b y  T exas s h i p p e r s .  C e r t a i n ly
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p r o d u ce  i s  r e c e i v e d  i n t o  t h i s  a r e a  from  C a l i f o r n i a - A r i z o n a ,  
b u t  i t  i s  f r e q u e n t l y  m e r c h a n d is e  u n a c c e p t a b l e  t o  M id -W estern  
o r  N o r t h e a s t e r n  b u y e r s .  T i m e s - i n - t r a n s i t  f a v o r  F l o r i d a  and  
T exas  s h i p p e r s .  C a l i f o r n i a - A r i z o n a  p r o d u c e  g e n e r a l l y  r e q u i r e s  
from  on e  t o  two a d d i t i o n a l  d a y s  f o r  t r u c k  a n d /o r  r a i l  d e l i v e r i e s
T e x a s '  m a jo r  d o m e s t ic  c o m p e t i t o r s  a r e  C a l i f o r n i a  
( c a b b a g e ,  c a r r o t s ,  l e t t u c e ,  and s p i n a c h ) ,  A r iz o n a  ( b r o c c o l i ,  
c a b b a g e ,  c a u l i f l o w e r ,  and l e t t u c e ) ,  and F l o r i d a  (ca b b a g e  and 
l e t t u c e )  (T a b le  2 5 ) .  F o r e ig n  c o m p e t i t i o n  f o r  t h e  w i n t e r  
v e g e t a b l e  m a rk et i s  p r a c t i c a l l y  n o n - e x i s t e n t .  M exico  e x p o r t s  
some c o o l  s e a s o n  v e g e t a b l e s  i n t o  t h e  U n i t e d  S t a t e s  d u r in g  
t h e  w i n t e r  m o n th s ;  h o w e v e r ,  t h e  v a s t  m a j o r i t y  o f  M exican  
p r o d u ce  im p o r t e d  d u r i n g  t h i s  p e r io d  c o n s i s t s  o f  t o m a t o e s ,  
c a n t a l o u p e s ,  c u c u m b e r s ,  and p e p p e r s .  M ex ic a n  v e g e t a b l e s  
g e n e r a l l y  e n c o u n t e r  l i t t l e  c o m p e t i t i o n  a s  c l i m a t i c  c o n d i t i o n s  
i n  t h e  U n i t e d  S t a t e s  p r o h i b i t  th e  d o m e s t ic  p r o d u c t i o n  o f  
t h e s e  c r o p s  d u r in g  t h e  w in t e r  m o n th s .  H igh  f r e i g h t  r a t e s ,  
im p o r t  d u t i e s ,  and t h e  h i g h l y  c o m p e t i t i v e  n a t u r e  o f  th e  
m ark et t e n d  t o  d i s c o u r a g e  w i n t e r  v e g e t a b l e  i m p o r t a t i o n .
T h ere  i s  som e e x p o r t  o f  s t o r a g e  c o m m o d itie s  ( n o t a b ly  c a r r o t s  
and o n io n s )  from  C anada i n t o  th e  M id -W estern  and N o r th e a s t e r n
18s e c t i o n s  o f  t h e  U n it e d  S t a t e s .
The v a r i e t y  o f  f r e s h  v e g e t a b le s  a v a i l a b l e  t o  th e  
A m erican  con su m er th r o u g h o u t  th e  y e a r  i s  i n d i c a t i v e  o f  th e
x d L e t t e r  from  E. J .  H olcom b, C h ie f ,  V e g e ta b le  B ran ch , 
U .S . D ep a rtm en t o f  A g r ic u l t u r e ,  Consumer and M a rk etin g  S e r v i c e ,  
W a sh in g to n , DwC., S ep tem b er  1 9 , 1 9 6 8 .
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TABLE 25
WINTER VEGETABLE PRODUCTION IN THE UNITED STATES,
BY ;INDIVIDUAL CROP AND PRODUCING AREA,
AVERAGE 1961-1967®
A cres % o f Y ie ld  p er  A cre
H a r v e s te d Crop ( c w t . )
B e e t s
T ex a s l , 8 l 4 1 0 0 . 0 89
B r o c c o l i
T exas 2 ,6 2 9 8 3 . 3 31
A r izo n a 527 1 6 . 7 66
C abbage
F lo r id a 1 5 ,4 1 4 3 6 . 8 186
T ex a s 1 9 ,9 1 4 4 7 .5 121
A r izo n a 1 ,3 8 6 3 . 3 194
C a l i f o r n i a 5 ,2 0 0 1 2 . 4 219
C a r r o ts
T ex a s 3 2 ,5 7 1 8 1 . 8 116
C a l i f o r n i a 7 ,2 8 6 1 8 . 2 241
C a u l i f lo w e r
T exas 1 ,4 7 1 7 1 . 0 54
A r izo n a 600 2 9 . 0 71
L e t tu c e
F lo r id a 3 ,429 4 . 9 89
T exas 6 ,6 4 3 9 .5 91
A r iz o n a 1 6 ,5 7 1 2 3 .6 166
C a l i f o r n i a 4 3 ,5 5 7 6 2 . 0 186
O nions^
T exas 2 1 ,6 2 9 1 0 0 . 0 132
S p in a c h
T exas 6 ,6 4 3 8 0 . 7 34
C a l i f o r n i a 1 ,5 8 6 1 9 .3 125
S o u r c e :  U .S .  D epartm ent o f  A g r i c u l t u r e ,  S t a t i s ­
t i c a l  R e p o r t in g  S e r v i c e ,  Crop R e p o r t in g  B o a rd , V e g e t a b l e s - 
F r e sh  M arket 1 9 6 ? (W ash in gton , D . C . : Governm ent P r i n t i n g
O f f i c e ,  1 9 6 7 ) ,  p p .  22 - 2 5 , 30 - 3 3 , 4 2 - 4 5 , and 4 9 - 5 0 .
E a r ly  s p r i n g  h a r v e s t .
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p r o g r e s s  w h ich  h a s  ta k e n  p la c e  w i t h in  th e  p r o d u c e  in d u s t r y  
s i n c e  th e  tu r n  o f  t h e  c e n t u r y .  B ec a u se  o f  t h e  a d v a n ce s  made 
i n  th e  a r e a s  o f  p r o d u c t io n ,  t r a n s p o r t a t i o n ,  p r e s e r v a t io n ,  
and m a r k e tin g , h i g h l y  p e r i s h a b le  c o m m o d itie s  c a n  now b e  moved 
a c r o s s  th e  n a t io n  i n  a m a tte r  o f  d a y s  w it h  m in im a l d e t e r i o r a ­
t i o n .  In  a d d i t i o n  t o  t e c h n o lo g i c a l  a d v a n c e s , s t r i n g e n t  
c o n t r o l s  now a p p l ie d  b y  b o th  th e  f e d e r a l  go v ern m en t and th e  
in d u s t r y  i t s e l f  h a v e  l a r g e l y  su c c e e d e d  i n  e l i m i n a t i n g  th e  
o v e r t l y  d i s h o n e s t  m e r c h a n t.
T exas s h ip p e r s  e n jo y  th e  a d v a n ta g e s  o f  l o c a t i o n  and  
fa v o r a b ly  c o m p e t i t iv e  f r e i g h t  r a t e s ,  b u t , u n f o r t u n a t e l y ,  
th e y  are  som ew hat r e s t r i c t e d  by t h e i r  r e p u t a t i o n  w i t h in  th e  
p ro d u ce  in d u s t r y  f o r  lo w  q u a l i t y  m e r c h a n d is e . A lth o u g h  
c o n s id e r a b le  q u a n t i t i e s  o f  T exas v e g e t a b le s  move in t o  
n o r th e r n  m a r k e ts , t h e  m a j o r it y  o f  t h e  a r e a ' s  p r o d u ce  i s  
p r e s e n t ly  s h ip p e d  i n t o  th e  p o t e n t i a l l y  l e s s  p r o f i t a b l e  
s o u th e r n  m a r k e ts .
CHAPTER V II  
SUMMARY AND CONCLUSIONS 
Summary
B e c a u s e  o f  t h e  U n i t e d  S t a t e s '  r a p i d l y  e x p a n d in g  
a f O u e n t  u rb a n  p o p u l a t i o n ,  t h e r e  h a s  b e e n  an e v e r - i n c r e a s i n g  
demand f o r  f r e s h  v e g e t a b l e s .  C l i m a t i c  f a c t o r s ,  w h ic h  l i m i t  
t h e  v a s t  m a j o r i t y  o f  t h e  n a t i o n  t o  v e g e t a b l e  p r o d u c t i o n  
d u r in g  th e  warmer m onths o f  t h e  y e a r ,  and man a r e  l a r g e l y  
r e s p o n s i b l e  f o r  th e  c r e a t i o n  o f  t h e  num erous w i n t e r  v e g e ­
t a b l e  p r o d u c in g  a r e a s  i n  t h e  s o u t h e r n  p o r t i o n s  o f  C a l i f o r n i a ,  
A r iz o n a ,  T e x a s ,  and F l o r i d a .
One s u c h  a r e a  i n  T e x a s  i s  t h e  W in ter  G arden . L o c a t e d  
o n  t h e  S o u th  T exas  P l a i n ,  a p p r o x im a t e ly  s e v e n t y - f i v e  m i l e s  
s o u t h w e s t  o f  San A n to n io ,  t h e  W in te r  Garden r e g i o n  i s  a  
v o lu m e  p r o d u c e r  o f  c a b b a g e ,  c a r r o t s ,  o n i o n s ,  and s p in a c h  
d u r in g  t h e  w i n t e r  and e a r l y  s p r i n g  m o n th s .  I n  1964  t h e  W in te r  
G arden a r e a  a c c o u n t e d  f o r  a p p r o x im a t e ly  l 8 p e r  c e n t  o f  T e x a s '  
t o t a l  w i n t e r  v e g e t a b l e  p r o d u c t i o n .  A lth o u g h  a r e a  p r o d u c t i o n  
i s  m in or  when com pared w i t h  t h a t  o f  t h e  Lower R io  G rande . 
V a l l e y ,  t h e  econ om ic  im p o r t a n c e  o f  t h e  v e g e t a b l e  i n d u s t r y  
t o  t h e  l o c a l  p o p u l a t i o n  s h o u ld  n o t  b e  u n d e r e s t i m a t e d .  I n  
t h e  W in te r  G a r d e n 's  S o u t h e r n  D i s t r i c t  v i r t u a l l y  e v e r y  f a m i l y
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and b u s in e s s  e s t a b l i s h m e n t  i s  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  
d e p e n d en t u p on  th e  p r o d u c e  in d u s t r y .
A lth o u g h  t h e  b o u n d a r ie s  o f  th e  W in ter  G arden  a r e  
d e f in e d  in  r e l a t i o n  t o  i t s  w in t e r  v e g e t a b l e  p r o d u c t io n ,  
c e r t a i n l y  th e  m o st im p o r ta n t  s o u r c e  o f  a g r i c u l t u r a l  incom e  
w ould  b e  th e  a r e a ' s  l i v e s t o c k  in d u s t r y .  C a t t l e  r e p r e s e n t  
th e  p r im a ry  l i v e s t o c k  fo rm , a lth o u g h  s h e e p  and  g o a t s  a re  
fou n d  i n  th e  u p la n d s  a n d /o r  m ore r u g g e d  a r e a s  and e s p e c i a l l y  
i n  th e  s e c t o r s  c l o s e r  t o  th e  Edwards P l a t e a u .  N o n -v e g e ta b le  
c r o p la n d  i s  d e v o t e d  p r im a r i ly  to  g r a in  sorgh um , s m a l l  g r a in ,  
and h a y  a c r e a g e s .
W ith  r e s p e c t  t o  la n d  u s e  t h e  W in ter  G arden  h a s  a lw ays  
b e e n  l i v e s t o c k  o r i e n t e d .  P r io r  t o  th e  b e g in n in g  o f  th e  
t w e n t i e t h  c e n t u r y  p r a c t i c a l l y  a l l  la n d  w i t h i n  th e  a r e a  was 
d e v o te d  to  l a r g e  c a t t l e  o r  sh e ep  r a n c h e s .  R a i lr o a d  e x p a n s io n  
i n t o  th e  r e g i o n ,  w h ich  b eg a n  a b o u t I88O , b r o u g h t  a r e a  r e s i ­
d e n t s  f a s t ,  c o n v e n ie n t  t r a n s p o r t a t i o n  t o  th e  m ore d i s t a n t  
p a r t s  o f  th e  c o u n t r y .  Land s p e c u l a t o r s ,  e m p h a s iz in g  th e  
a g r i c u l t u r a l  p o t e n t i a l  o f  th e  a r e a , s u b d iv id e d  som e o f  the  
ra n ch  la n d  and s u b s e q u e n t ly  s o l d  many i n d i v i d u a l s  s m a l l  
a c r e a g e s  o f  th e  o n ce  n e a r - w o r t h le s s  r a n g e .  Cheap la b o r ,  a 
m ild  c l i m a t e ,  r a i l r o a d  c o n n e c t io n s  w i t h  t h e  n a t i o n ' s  major 
m a r k e ts , and a n  ab u nd an ce o f  w a te r  b r o u g h t many s e t t l e r s  in t o  
th e  W in ter  G arden  d u r in g  th e  f i r s t  t h i r t y  y e a r s  o f  th e  p r e s e n t  
c e n t u r y .  A lth o u g h  a v a r i e t y  o f  f a l l ,  w in t e r ,  and s p r in g  
v e g e t a b le s  was grow n d u r in g  t h i s  e a r l y  p e r io d ,  th e  r e g io n
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b ecam e b e s t  known f o r  i t s  w i n t e r  v e g e t a b l e s - - n o t a b l y  o n io n s  
and s p i n a c h .
The D e p r e s s i o n  o f  t h e  1 9 3 0 ' s  e f f e c t i v e l y  r e t a r d e d  
f u r t h e r  d e v e lo p m e n t  o f  t h e  W in ter  G a r d e n 's  p ro d u ce  i n d u s t r y .  
P r o s p e r i t y  r e t u r n e d  t o  t h e  a r e a  w i t h  t h e  a d v e n t  o f  W orld  War 
I I .  S i n c e  t h e  end  o f  W orld  War I I  g r o w ers  h a v e  fo u n d  i t  
i n c r e a s i n g l y  d i f f i c u l t  t o  p r o f i t a b l y  p r o d u c e  and m ark et  t h e i r  
v e g e t a b l e  c r o p s .  The m a jo r  p r o b le m s  c o n f r o n t i n g  W in te r  G arden  
v e g e t a b l e  p r o d u c e r s  t o d a y  a r e  t h o s e  r e l a t e d  t o  w a t e r ,  l a b o r ,  
and m a r k e t s .
A lth o u g h  w a te r  r e q u ir e m e n t s  v a r y  f o r  th e  i n d i v i d u a l  
c r o p s ,  a l l  v e g e t a b l e  g r o w e r s  i n  th e  W in ter  Garden make 
e x t e n s i v e  u s e  o f  i r r i g a t i o n .  I r r i g a t i o n  w a t e r s  a re  drawn  
p r i m a r i l y  from  t h r e e  f o r m a t i o n s — t h e  lo n g  e x p l o i t e d  
C a r r i z o  s a n d ,  t h e  Edwards and a s s o c i a t e d  l i m e s t o n e s ,  
and t h e  L eon a  f o r m a t i o n .  The g r e a t  m a j o r i t y  o f  v e g e t a b l e  
p r o d u c e r s  a r e  d e p e n d e n t  upon w a t e r s  ta k e n  from  th e  C a r r i z o  
s a n d ;  h o w e v e r ,  e x p a n d in g  a c r e a g e s  and d r o u g h ts  have  com b in ed  
i n  r e c e n t  y e a r s  t o  s e r i o u s l y  lo w e r  t h e  p i e z o m e t r i c  s u r f a c e  
i n  t h i s  w a t e r - b e a r i n g  f o r m a t i o n .  U t i l i z i n g  r e l a t i v e l y  s h a l l o w  
w e l l s ,  U v a ld e  C oun ty  fa r m e r s  draw t h e i r  i r r i g a t i o n  w a t e r s  
from  t h e  v i r t u a l l y  u n ta p p e d  Edwards and a s s o c i a t e d  l i m e s t o n e s .  
O f l e s s e r  im p o r t a n c e  f o r  i r r i g a t i o n  a r e  t h e  w a t e r s  t a k e n  from  
t h e  L eo n a  f o r m a t i o n  b e tw e e n  B a t e s v i l l e  and U v a ld e .  The u s e  
o f  s u r f a c e  w a te r  f o r  i r r i g a t i o n  i s  i n s i g n i f i c a n t  th r o u g h o u t  
t h e  W in t e r  G arden r e g i o n  e x c e p t  a lo n g  th e  N u eces  R iv e r  e a s t  
o f  C r y s t a l  C i t y .
1 9 0
I n  r e c e n t  y e a r s  due to  t h e  a b o l i t i o n  o f  t h e  b r a c e r o  
program  and t h e  e s t a b l i s h m e n t  o f  minimum wage la w s ,  W in ter  
Garden p r o d u c e r s  h a v e  e x p e r ie n c e d  m o u n tin g  l a b o r  c o s t s .  
M e c h a n iz a t io n ,  b e g u n  i n  t h e  e a r l y  1 9 4 0 ' s ,  i s  b eco m in g  
i n c r e a s i n g l y  im p o r t a n t  i n  th e  a r e a .  P r e - h a r v e s t  la b o r  
r e q u ir e m e n t s  h a v e  b e e n  g r e a t l y  r e d u c e d  b y  t h e  i n c r e a s e d  u s e  
o f  c h e m ic a l  p e s t i c i d e s .  I n  th e  W in ter  G arden, as  i n  m ost  
s e c t i o n s  o f  th e  U n i t e d  S t a t e s ,  th e  c o s t - p r i c e  s q u e e z e  h a s  
e l i m i n a t e d  many o f  t h e  s m a l le r  f a r m e r s . The num erous s m a l l  
farm s o n c e  fou n d  i n  th e  r e g io n  h a v e  e i t h e r  b e e n  r e t u r n e d  to  
g r a z in g  la n d  or a r e  a t  p r e s e n t  b e i n g  a b s o r b e d  by th e  l a r g e r  
g r o w e r s .
R e g a r d l e s s  o f  how f a v o r a b l e  th e  w a te r  o r  la b o r  
s i t u a t i o n  m ig h t  b e ,  t h e s e  f a c t o r s  a r e  r e l a t i v e l y  u n im p o r ta n t  
u n l e s s  t h e  m atu re  c r o p  ca n  be p r o f i t a b l y  m a r k e te d .  B ec a u se  
o f  r i s i n g  c o s t s ,  g r o w e r s  have fo u n d  i t  i n c r e a s i n g l y  n e c e s s a r y  
t o  a s s u r e  t h e m s e l v e s  o f  a m arket p r i o r  t o  p l a n t i n g .  P r a c t i ­
c a l l y  a l l  v e g e t a b l e  g ro w ers  make ag ireem ents  w i t h  a r e a  s h i p p e r s  
b e f o r e  p l a n t i n g  t h e i r  c r o p s .
A lth o u g h  W in ter  Garden p ro d u ce  was s e n t  t o  a l l  
s e c t i o n s  o f  t h e  U n i t e d  S t a t e s  d u r in g  th e  1 967-1968  s e a s o n ,  
m ost o f  t h e  a r e a ' s  sh ip m e n ts  moved t o  p o i n t s  e a s t  o f  th e  
Rocky M o u n ta in s .  The l a r g e  p o p u l a t i o n  c e n t e r s  o f  t h e  Mid- 
W est and N o r t h e a s t ,  and th e  c i t i e s  o f  t h e  S o u th  C e n t r a l  and 
S o u t h e a s t e r n  s e c t i o n s  o f  th e  U n ite d  S t a t e s  r e c e i v e d  t h e  b u lk  
o f  T e x a s '  c o o l  s e a s o n  h a r v e s t .  Demand v a r i a b i l i t y  and
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c o m p e t i t io n  from  C a l i f o r n i a ,  A r iz o n a , F l o r id a ,  and e s p e c i a l l y  
th e  Lower R io  G rande V a l l e y  c r e a t e  d r a s t i c  p r i c e  f l u c t u a t i o n s .  
O c c a s io n a l ly  p r i c e s  are  so  low  t h a t  v e g e t a b le  g ro w ers  are  
fo r c e d  t o  p lo w  up s i z e a b l e  a c r e a g e s  and a b so r b  w hat th e y  
c o n s id e r  t o  b e  m in im a l l o s s e s  r a t h e r  th a n  assum e t h e  h ig h  
la b o r  c o s t s  in v o lv e d  i n  h a r v e s t in g  and p a c k in g  th e  c r o p .
T oday, a s  i n  th e  p a s t ,  v e g e t a b le  fa rm in g  i n  th e  W in ter  G arden , 
a lth o u g h  a t  t im e s  h i g h l y  p r o f i t a b l e ,  i s  an e x tr e m e ly  r i s k y  
v e n t u r e .
C o n c lu s io n s
The f u t u r e  o f  t h e  W inter G arden v e g e t a b l e  in d u s t r y  
w i l l  b e  d e te r m in e d  t o  a la r g e  e x t e n t  by th e  d e g r e e  o f  s u c c e s s  
a r e a  g r o w e r s  and s h ip p e r s  e x p e r ie n c e  in  t h e i r  e f f o r t s  to  
overcom e t h e  p r o b le m s t h e y  f a c e .  W ith  r e g a r d  t o  t h e  p ro b lem  
o f  w a te r , i t  i s  im p e r a t iv e  th a t  fa r m e r s , e s p e c i a l l y  t h o s e  i n  
th e  S o u th e r n  D i s t r i c t ,  r e a l i z e  th e  s e r io u s n e s s  o f  th e  l o c a l  
s i t u a t i o n  and make e v e r y  e f f o r t  t o  e l im in a t e  w a s te  i n  t h e i r
r e s p e c t i v e  fa r m in g  o p e r a t i o n s .  In  o rd er  t o  m a in ta in  r e a s o n ­
a b ly  a d e q u a te  and e c o n o m ic a l ly  o b t a in a b le  w a te r  s u p p l i e s  i n  
th e  W in ter  G arden a r e a , i t  i s  recom m ended t h a t :
( l )  a s t u d y  by t h e  a p p r o p r ia te  a g e n c ie s  b e  made o f  
th e  C a r r iz o  and Edwards a q u i f e r s  t o  more a c c u r a t e ly  d e te r m in e
(a )  a q u i f e r  r e c h a r g e a b i l i t y — b o th  n a t u r a l  and a r t i f i c i a l ,
(b )  th e  e f f e c t s  o f  d is c h a r g e  on t h e  t o t a l  a q u i f e r ,  and ( c )
r a t e  and d i r e c t i o n  o f  grou n d  w ater  movement w i t h in  t h e
r e s p e c t i v e  a q u i f e r s ;
192
( 2 ) t h e  T ex a s  S t a t e  L e g i s l a t u r e  p a s s  a p p r o p r ia t e  
m e a su r es  t o  more e f f e c t i v e l y  r e g u l a t e  ground  w a te r  w i t h ­
d r a w a ls  b y  la n d o w n e r s ;
( 3 ) S o u th e r n  D i s t r i c t  fa r m e r s  g i v e  s e r i o u s  c o n s i d ­
e r a t i o n  t o  t h e  f o r m a t i o n  o f  a  r e g i o n a l  u n d erg ro u n d  w a te r  d i s ­
t r i c t .  Such a d i s t r i c t  c o u l d  f u n c t i o n  n o t  o n l y  " to  c o n s e r v e ,  
p r e s e r v e ,  p r o t e c t ,  and i n c r e a s e  t h e  r e c h a r g e  o f  and p r e v e n t  
t h e  w a s t e  and p o l l u t i o n  o f  t h e  u n d erg ro u n d "  r e s e r v o i r  b u t  
a c t  a s  an a g e n c y  f o r  th e  d i s s e m i n a t i o n  o f  d a t a  r e g a r d in g  
w a te r  c o n s e r v a t i o n  a s  w e l l ;
( 4 ) t h e  Z a v a la -D im m it  C o u n t i e s  W ater Im provem ent  
D i s t r i c t  No, 1 i n c r e a s e  b o t h  i t s  a r e a  o f  s e r v i c e  and t o t a l  
r e s e r v o i r  c a p a c i t y ;
(5 ) a r e a  g r o w e r s  make ( a )  i n c r e a s i n g  u s e  o f  w a te r  
c o n s e r v i n g  and la b o r  s a v in g  c h e m i c a l  h e r b i c i d e s  and g a te d  
aluminum i r r i g a t i o n  p i p e ,  (b )  e v e r y  e f f o r t  t o  m in im iz e  
a c c u m u la t io n s  o f  t a i l w a t e r  and th u s  r e d u c e  u n n e c e s s a r y  w a t e r ,  
s o i l ,  and f e r t i l i z e r  l o s s e s ,  and ( c )  e x t e n s i v e  u s e  o f  e a r l y  
m a tu r in g  v a r i e t i e s  o f  v e g e t a b l e s .
The f a c t  T exas  g r o w e r s  h a v e ,  u n t i l  r e c e n t  y e a r s ,  
had an ab u n d an ce  o f  ch eap  l a b o r  a t  t h e i r  d i s p o s a l ,  h a s  s e r v e d  
t o  r e t a r d  t h e  im p le m e n ta t io n  o f  m odern s c i e n t i f i c  fa rm in g  
m e th o d s .  T ex a s  y i e l d s  o f  t h e  v a r i o u s  w in t e r  v e g e t a b l e  c r o p s  
eure a lm o s t  w i t h o u t  e x c e p t i o n  c o n s i d e r a b l y  b e lo w  t h o s e  o f  ' 
c o m p e t in g  s t a t e s .  W ith t h e  e l i m i n a t i o n  o f  t h e  b r a c e r o  
program  and t h e  i n t r o d u c t i o n  o f  minimum wage la w s ,  m ost  
a r e a  g r o w er s  r e a l i z e d  t h a t  c o n t i n u e d  u s e  o f  o l d  s u b s ta n d a r d
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fa r m in g  p r a c t i c e s  w ou ld  o n l y  r e s u l t  i n  t h e  f u r t h e r  r e d u c t i o n  
o f  n e t  p r o f i t s .  A l th o u g h  W in ter  G arden v e g e t a b l e  fa r m e r s  
h a v e  r e c e n t l y  b e g u n  t o  make more e f f i c i e n t  u s e  o f  t h e i r  
w a t e r ,  l a n d ,  and l a b o r  r e s o u r c e s ,  a  c o n s i d e r a b l e  gap s t i l l  
e x i s t s  b e t w e e n  t h e i r  a c h ie v e m e n t s  and t h o s e  o f  t h e i r  com­
p e t i t o r s .
P r o d u c t i o n  c o s t s  and t h e  m a r k e t in g  s i t u a t i o n  a r e  now 
s u c h  t h a t  a r e a  g ro w ers  c a n  o n l y  e x p e c t  a p r o f i t  a b o u t  one  
y e a r  i n  f i v e .  The number o f  p r o f i t a b l e  y e a r s  c o u ld  b e  
a p p r e c i a b l y  i n c r e a s e d  i f  a r e a  g r o w e r s  d i r e c t e d  t h e i r  e f f o r t s  
tow ard  im p r o v in g  t h e i r  y i e l d s  o f  h i g h  q u a l i t y  p r o d u c e  and 
r e d u c in g  p e r  u n i t  p r o d u c t i o n  c o s t s .  To r e a c h  t h e s e  o b j e c ­
t i v e s  i t  i s  recom m ended t h a t  a r e a  fa r m e r s  :
( 1 )  p r a c t i c e  a  s e n s i b l e  c r o p  r o t a t i o n ,  f e r t i l i z a t i o n ,  
and s o i l  im p rovem ent program ;
( 2 )  u t i l i z e  m e c h a n ic a l  p l a n t i n g  m eth od s  f o r  a l l  
v e g e t a b l e  c r o p s ;
( 3 )  b y  th e  u s e  o f  h i g h  q u a l i t y  c a p s u l i z e d  s e e d , ^  
e l i m i n a t e  t h e  p r a c t i c e  o f  t h i n n i n g  v e g e t a b l e  c r o p s  s u c h  a s  
l e t t u c e  and c a b b a g e ;
( 4 ) c o n s i d e r  t h e  u s e  o f  m e c h a n i c a l l y  p la c e d  p o l y ­
e t h y l e n e  f i l m  ( t h i s  f i l m ,  p l a c e d  o v e r  t h e  i n d i v i d u a l  
r o w s ,  p r o v i d e s  g r o w in g  p l a n t s  w i t h  p r o t e c t i o n  and warmth
I n  a d d i t i o n  t o  s e e d  e a c h  c a p s u l e  g e n e r a l l y  c o n t a i n s  
s u f f i c i e n t  amounts o f  f e r t i l i z e r  and p e s t i c i d e s  t o  i n s u r e  
g e r m in a t io n  and e a r l y  g r o w th .
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w h i l e  p r a c t i c a l l y  e l i m i n a t i n g  th e  p ro b lem  o f  w eed s  and  
a p p r e c i a b l y  d e c r e a s i n g  e v a p o r a t i o n  r a t e s ) ;
( 5 ) make i n c r e a s i n g  u s e  o f  t h e  v a r i o u s  c h e m ic a l  
p e s t i c i d e s  ;
(6 ) c o n s i d e r  t h e  s u p e r v i s e d  u s e  o f  s u c h  b i o l o g i c a l
c o n t r o l  t e c h n i q u e s  a s  s e x u a l l y  s t e r i l e  o r g a n is m s ,  c h e m o s t e r i -
2l a n t s , and s e l e c t i v e  i n s e c t  a t t r a c t a n t s ;
( 7 ) u t i l i z e  m e c h a n i c a l  h a r v e s t e r s  a n d /o r  h a r v e s t i n g  
a i d s  w h ere  p o s s i b l e .
A lth o u g h  t h e r e  i s  c o n s i d e r a b l e  room f o r  im provem ent  
in  t h e  p r o d u c t i o n  s e c t o r  o f  t h e  W in ter  Garden v e g e t a b l e  
i n d u s t r y ,  t h e  m ost u r g e n t  p r o b le m s  f a c i n g  g r o w e r s  a r e  t h o s e  
r e l a t e d  t o  t h e  m a r k e t in g  o f  p r o d u c e .  The i n d u s t r y ' s  two  
g r e a t e s t  n e e d s  i n c l u d e  u p g r a d in g  th e  q u a l i t y  o f  a r e a  p rod u ce  
and t h e  e s t a b l i s h m e n t  o f  t h e  W in ter  Garden r e g i o n  as  a f o r c e  
i n  t h e  m a r k e t .  I n  o r d e r  t o  im p rove  t h e  v e g e t a b l e  m a r k e t in g  
s i t u a t i o n ,  i t  i s  recom m ended t h a t  g r o w e r s :
(1 )  w ork f o r  t h e  a d o p t io n  o f  f e d e r a l  m a r k e t in g  o r d e r s  
f o r  a l l  w i n t e r  v e g e t a b l e  c r o p s ;
( 2 ) c o n s i d e r  t h e  f o r m a t io n  o f  a f r e s h  v e g e t a b l e  
m a r k e t in g  c o - o p e r a t i v e  t o  (a )  prom ote  W in ter  Garden p r o d u ce  
to  w h o l e s a l e  b u y e r s ,  (b )  r i g i d l y  i n s p e c t ,  u n i f o r m l y  p a c k a g e ,  
and s e l l  i n  vo lu m e a r e a  p r o d u c e ,  and ( c )  f u r t h e r  a i d  i n  
r e d u c i n g  grow er  m a r k e t in g  c o s t s  th r o u g h  c e n t r a l i z a t i o n  o f  
f u n c t i o n s  and vo lum e t r a n s a c t i o n s .
2
U . S . ,  D ep a r tm en t  o f  A g r i c u l t u r e ,  Y ea rb o o k  o f  A g r i c u l ­
t u r e ,  1966 (W a sh in g to n ,  D . C . : Government P r i n t i n g  O f f i c e ,
1 9 6 6 ) ,  p .  3 6 8 .
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The f u t u r e  o f  th e  W in ter  G a r d e n 's  p ro d u ce  i n d u s t r y  
w i l l  b e  d e te r m in e d  b y  d e c i s i o n s  made i n  th e  coming d e c a d e .
A c o n t i n u a t i o n  o f  p r e s e n t  fa r m in g  p r a c t i c e s  and m a r k e t in g  
p o l i c i e s  w i l l  i n e v i t a b l y  r e s u l t  i n  t h e  d i s s o l u t i o n  o f  t h e  
a r e a ' s  f r e s h  m ark et v e g e t a b l e  i n d u s t r y .  A lth o u g h  i n  m ere  
e c o n o m i c a l l y  d i v e r s i f i e d  U v a ld e  C ou n ty  t h e  e f f e c t s  o f  su c h  
a l o s s  w o u ld  b e  m in im a l ,  a s i m i l a r  l o s s  w o u ld  s p e l l  e co n o m ic  
d i s a s t e r  f o r  Dimmit and Z a v a la  c o u n t i e s .  Area tow ns w ou ld  
g r a d u a l l y  d i e  as  p e o p le  moved away i n  s e a r c h  o f  em p loym en t.  
C r y s t a l  C i t y  and C a r r iz o  S p r in g s  w o u ld  i n  t im e  j o i n  C a t a r in a  
and Bermuda a s  r e l i c s  o f  a  o n c e  more p r o s p e r o u s  p e r i o d .
I f ,  h o w e v e r ,  l o c a l  g r o w e r s  and s h i p p e r s  make s i n c e r e  
and c o n c e r t e d  e f f o r t s  t o  s o l v e  t h e  p r o b le m s  f a c i n g  th em , th e  
W in ter  G arden  v e g e t a b l e  i n d u s t r y  may l o o k  forward t o  a l o n g  
and p r o s p e r o u s  f u t u r e .  I n  t h e  f i n a l  a n a l y s i s ,  to m o rro w 's  
p r o d u c e  i n d u s t r y  w i l l  be  t h e  d i r e c t  r e s u l t  o f  th e  d e c i s i o n s  
made b y  a r e a  g r o w e r s  and s h i p p e r s  t o d a y .
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APPENDIX I
CEOLOeiC FOBMAIIONS AND TNEIR WATER-BEARING PROPERTIES, 
WINTER GARDEN AREA, TEXAS






RECENT ALLUVIUM SILT, SAND, AND GRAVEL IN THE STREAM VALLEYS.
LOCALLY YIELDS SMALL SUPPLIES 
OF WATER TO WELLS FOR DOMESTIC 
USE.
FXJBISTOCENE LEONAFORMATION 75
ALLUVIAL SILT, SAND, AND 
GRAVEL PORMING WIDE, NEARLY 
PLAT TERRACES IN TBB STREAM 
VALLEYS.
MANX DOMESTIC STOCK WELLS 
DERIVE POTABLE WATER PROM THE 
lEONA FORMATION IN VALLEYS OP 
THE LEONA AND NUECES RIVERS.
PLIOCENE (?) UVAIDEGRAVEL 20
MOSTLY CHERT GRAVEL, BUT 
CONTAINS SOME SILT. CAPS IHE 
HILLS AND DIVIDES .







STONE, INTER-BEDDED WITH DARE 
CLAYS AND IENSE3 OP CRAY LIMB- 
8T(WE,
YIELDS SMALL SUPPLIES OP 







MOSTLY DARK CLAYS BUT A PEW 
THIN BEDS OP SAND AND LIME­
STONE CONTAINING NUMEROUS 
CONCRETIONS.
YIELDS SMALL SUPPLIES OP HIGHLY 
MINERALIZED WATER PROM A FEW 







DOMINANTLY GYPSIPER0U3 SANDY 
CLAYi CONTAINS MANY IRNSES OP 
SANDSTONE NEAR THE BASE) AISO 
CONTAINS CONCRETIONS AND A 
PEW LAYERS OP LIME8T(RIE.
YIELDS SMALL SUPPLIES OP GOOD 
WATER IN PART OP NORTHERN 
ZAVALA COUNTY. ELSEWHERE THE 






MOSTLY PINE TO COARSE CROSS­
BEDDED SANDi CONTAINS CLAY 
LENSES, SANDSTONE, LIGNITE, 
PYRITE, AND IRONSTONE CONCRE­
TIONS.
YIELDS MORE THAN 90 PER CENT 
OP THE WATER PUMPED IN DIMMIT 
AND ZAVALA COUNTIES AND PRIO 
TOWN AREA. YIELDS SMALL 
SUPPLIES OP WATER IN UVALDE
WILCOX INDIOFORMATION 1,320
DOMINANTLY GYPSIPER0U3 CLAY, 
BUT CONTAINS MANY LENSES AND 
PERSISTENT LAYERS OP SAND­
STONE, CALCIUM CARBONATE 
AND IRONSTONE CONCRETIONS 
ARE ABUNDANT.
SOME STOCK AND DOMESTIC WEIIS 
YIELD SMALL SUPPLIES OP 
POTABLE WATER. HOWEVER, THE 
WATER IS GENERALLY HIGHLY 
MINERALIZED AND IN SOME WEIIS 
IS UNFIT FOR STOCK.
PALBOCENB MIDWAY KINCAIDFORMATION 550
CHIEPLY DARK SHALE, BUT CON­
TAINS lENSES AND LAYERS OF 
SANDSTONE, LIMESTONE, AND 
CLAY. THIN CONGLOMERATE AT 
BASE.




HARD PINE-GRAINED SANDSTONE 
AND INTER-BEDDED SHALE AND 
CLAYi SOKE LIMESTONE. IN 
PLACES IMPREGNATED WITH 
ASPHALT,
YIELDS SMALL SUPPLIES OP 
SALINE WATER IN UVAIDE COUNTY.
OUfOS
FORMATION 920
SHAIE, SANDY SHALE, COAL, AND 




SAND AND SANDY LIMESTONE 
GRADING UPWARD INTO CLAY AND 
SANDY SHAIE.
YIELDS NO WATER TO WELLS.
TAYLOR MARL 100 CALCAREOUS CLAY AND MARL. YIEIDS NO WATER TO WELtS.
ANACACHO
LIMESTONE 470
PINE TO COARSE-GRAINED LIME­
STONE ALTERNATING WITH RED 
BENOTONITIC CLAY.





WHITE TO BUPP CHAIX, MARL AND 
LIMESTONE.




FLAGGY LIMESTONE AND INTER- 
BEDDED CARBONACEOUS SHAIE.




HARD MASSIVE FINE-GRAINED 
WHITE TO PINK LIMESTONE.




BLUE CLAY, WEATHERS YELLOW. 
CONTAINS SOME THIN LIMESTONE. YIELDS NO WATER TO WELLS.
BEOHGSinn)
liTHPPTflNR '





BLACK PETROLIPEHOUS SHAIE, AND 






HARD MASSIVE CRERTY LIMESTONE 
AND SOME DOLOMITE.




HARD NODULAR LIGHT-GRAY LIME­
STONE.
SOURCBl U.S., DEPARTMENT OP THE INTERIOR, OSOLOGICAL SURVEY, CROLOCy AND OBnUNU-WATER RESOURCES OP UVAIDE COUNTY. TEXA S. 
BY P.A. WELDER AND R.D. REEVES, GEOLOGICAL SURVEY WATER-SUPPLY PAPER I j # ,  PREPARED IN CO-OPERATION WITH THE TEXAS BOARD OP WATER 
ENGINEERS AND THE CITY OP SAN ANTONIO (WASHINGTON, D.C.i GOVERNMENT PRINTING OPPICE, 1964), pp. 8 an l 9l AND GEOLOGY AND GROUND- 
WATER RESOURCES OP THE WINTER GARDEN DISTRICT TEXAS. 1948. BY SAMUEL P. TURNER, THOMAS W, ROBINSON AND WALTER N. WHITE, REVISED 
BY DONAID E. OUTLAW, W.O. GEORGE AND OTHERS, GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1481, PREPARED IN CO-OPERATION WITH THE TEXAS 
BOARD OP WATER ENGINEERS (WASHINGTON, D.C.i OOVEHNMBNT PRINTING OPPICE, I960), pp. 24-26.
197
APPENDIX II
CÜMAIOLOGICAL DATA FOR UVALDE AND CAHRIEJ dPHINGS, TEXAS, 1928-1966
Uvalde, Texas 
Average Temperature (°p)
year Jan, Feb. Mar. Apr. May June July Aug. Sept. Oot. Nov. Deo. Ann'l
1928 52.6 57.0 6 7 .2 69.0 75.6 83.6 86.8 86.2 79.5 75.4 62.0 54.5 70.8
1929 56.6 53.1 68.4 76.7 79.2 86.4 86.0 87.9 82.2 72 .9 55.6 52.8 71 .5
1930 46,6 63 .6 61.6 73 .9 77.0 80,4 84.2 86.3 82.6 69.8 58.7 50.6 69.6
1931 51.8 57.7 57.8 64.1 71.4 81.9 80.9 82.6 78.0 66.0 52.3 68.7
1932 55.4 61.8 58.8 70,8 75.4 82.5 83.2 75.5 67.0 55.8 51.4 68.5
1933 58.9 55.6 64.8 69.0 78.8 80,8 85.4 83.9 83 .0 74 .5 63 .0 58.8 71.4
1934 55.6 57.1 62.0 73.0 78.5 87.4 86.9 86.2 81.0 75 .5 66.2 55.6 72.1
1935 57.4 57.0 6 9 .9 73.1 76.0 80.7 83.6 84.2 76.5 72 .6 90 .9 53.1 70.4
1936 50.6 55.4 66.8 69 .4 76.2 83.4 82.9 84.8 80.2 65.8 57.2 54.4 68.9
1937 53.0 56.4 60.4 71.6 79.4 84.6 86.2 88.6 81.6 72.8 60.2 53.5 70.7
1938 55.6 62.0 69.4 69.0 77.6 85.8 86.7 86.0 81.5 74 .2 60.0 53.8 71.8
1939 55.4 55.6 68.0 73 .4 80.6 85.6 87.0 82.8 81.2 73 .2 58.3 55.8 71.41940 45.2 55 .8 6 3 .6 70.0 77.2 80.2 8A.4 86.0 79 .7 72 .8 58.7 57.4 69 .21941 56.0 55.1 57.8 69.1 75.8 81.0 85.0 86.9 81.8 77.4 61.6 55.6 70.31942 52.3 54 .0 61.5 72 .5 78.6 85.6 83.9 86.0 76 .9 71.6 62.4 54.5 70.0iS S 51.0 58.4 61.0 74 .4 79.8 83 .5 86.6 88.7 78.4 68.6 58.6 49.2 69.850.4 58.6 62.9 69.6 75.8 82.8 87.4 85.2 78.0 70.0 61.6 50.1 69.4
1945 a 57.4 66.2 68,9 77.2 83.8 85.2 86.7 82.0 69 .4 63 .0 50.7 70.31946 56.8 6 6 .7 74,2 76.6 82.2 86.3 85.9 80.5 72 .9 60.8 55.6 70.7
1947 48,4 49 .8 57.8 69,2 77.2 83.3 83.5 83.3 81.2 78.5 58.4 54.3 68,8
1948 47.2 53.0 62.1 74 ,4 79.6 85.0 84.8 86.2 77.8 69.7 58.6 55.7 69 .5
1949 48.4 58.9 6 3 .0 64.6 78.0 81.9 84.3 82.8 80.8 70.8 61.8 55.6 69.2
1950 60.0 58.5 62.8 69 .9 78.0 81.3 84.0 83.1 80.5 74 .6 59.7 53.4 78.8
195) 51.4 55.8 64.7 70 .6 75.8 82.3 87.3 87.3 82.5 75.7 58.3 55.1 70 .6
1952 59.4 58.4 60.8 68,4 74.5 82.3 85.2 87.4 79.6 67 .9 59.5 51.2 69 .5
1953 55.4 56.3 6 9 .9 72,3 79.7 88.1 88.2 85.2 76 .7 7 0 .4 59.3 48.0 70.8
1954 54.5 60.8 62.8 74 .0 76.2 83.0 85.2 85.4 83.3 73.0 59.8 57.1 71 .3
1955 51.9 5 6 .2 74.7 78.9 82.3 83.3 84.5 81.6 69 .6 59.3 52.1 70.0
1956 51.4 56.1 64.0 70 .9 80.2 85.5 84.8 84.4 80.3 73 .9 57.6 55.3 70 .4
1957 53.7 63.1 62.2 66,8 74.3 80.5 86.0 8S.8 78.5 67.1 56.3 69.0
1958 47.5 4 9 .4 67.2 73.9 82.9 84.7 84.1 80.0 67.4 59.4 66.8
1959 48.2 5 3 .6 65 .9 76.8 82.3 82.0 84.1 81.1 69 .9 53.7 67.6
i 960 49.4 4 9 .8 5 5 .9 70.6 74.5 83.5 84.0 83 .0 78.4 73 .8 61.1 67.7
1961 46,4 5 4 .0 6 5 .0 68,7 78.9 82.4 81.0 80.7 79.8 69.2 56.3 52.9 67.9
1962 45.0 6 3 .4 58.9 70.0 78.5 82.8 86.5 86.7 81.4 75.6 59.7 51.3 70.0
i f 45.3 50.9 66.1 75.5 76.8 83.2 85.2 86.2 80.8 72 .5 60.9 43.9 69.047.7 4 9 .0 60.4 71.7 77.2 81.6 85.3 84.1 78.9 6 5 .5 61.1 50.7 67.8
1965 54.0 4 9 .9 5 6 .0 71.1 74.8 81.5 84.1 82.8 80.3 66.8 64.0 55.4 68.4
1966 46,2 5 0 .6 61.0 70.8 75.1 80.3 85.9 82.6 78.9 68.9 64.2
53.2
68.0
1?:^ 84.179.6 83!o 74 .673 .9 67.170.3 68.965.0
Uvalde, Texas 
Total k eo lp lta tlo n  (Inches)
year Jan. Feb. Mar. k f t . May June July Aug. Sept. Oot. Nov. Deo, Ann'l
1928 .58 2 .17 .63 .84 3.87 4.68 .30 1 .90 4.94 .40 .12 .78 21.21
1929 .45 .27 2.07 .74 5.60 2.03 1.90 .10 5 .45 2 .30 .82 1.60 23.23
1930 .83 .14 1.83 2.15 1.46 8.27 1.00 .71 .88 6.04 2.48 .65 26.44
1931 5.82 1.40 .50 6.74 9.08 2.35 3.85 3 .25 Tr. .10 .64 2.61 36.34
1932 .67 1.85 1.40 1.70 2.19 1.18 21,01 4.55 8.62 .12 .58 1.15 45.02
1933 2.71 2.06 .20 .85 2.80 .86 1.57 2 .2 5 .30 .95 .27 .40 15.22
1934 2.95 .22 .88 1,08 1.88 .15
2 : ;
.42 2,52 .08 .28 2,71 16.70
1935 .36 1.98 .22 2,49 17.67 4.93 .0 5 5.27 .38 .15 3.13 41,17
1936 .25 .08 1 .4 5 .45 4.97 3.52 1.39 1.70 6.75 2.36 1 .19 .42 24.53
1937 .73 .14 1 .5 0 .45 1.29 3 .05 ,.7 7 .00 2 .05 1.82 .22 5.86 17.88
1938 2.00 .62 1.43 Tr. 4.34 .27 .23 .33 .08 1,28 13.12
1939 2,18 .31 .36 , •'*9 2.01 7.42 1.38 4 .47 1.89 1.16 25.301940 .43 2.11 1 .2 9 2,42 4.73 4.14 .29 3.09 .31 3.71 2.91 27.66
1941 1.93 3.17 4 .1 7 5.15 4,11 2,58 2.91 .31 4.57 2,01 .44 31.79
1942 .27 1 .32 .35 2,80 1.73 .30 4.43 2.78 4.04 .30 ,06
ÎK 2
.39 .32 .82 2,11 3.18 2.18 .76 Tr. 6,17 2 .19 1 .35 1.26 20.732.14 2.24 1.89 .40 3.97 4 .4 5 ,26 10.18 1 .33 1.88 2.07 32.76
1945 2.60 1.22 4 .2 7 2.61 .77 2.91 .68 1 .0 5 3.78 .34 .70 22.37
1946 1.93 .78 .40 1,68 5.71 2.70 1.18 2 .32 7.07 2.08 .37 .18 26.40
1947 2,76 .45 1 .2 6 2.15 1.34 7.61 .56 2,38 .08 1.31 2.20 .57 22.67
1948 ,20 1.77 .15 1.98 2.13 1,68 2.58 .77 3.95 1.82 .93 .35 18.31
1949 2,54 4.85 1.14 3.53 .00 4.23 1.80 2.37 5.36 5.69 .00 2.38 34.41
1950 .44 1.04 .18 1.32 3.12 2 .63 2.56 3 .54 3.04 .31 Tr. 18.27
1951 .06 .68 1.59 .45 5.62 1 .49 .03 1 .0 5 .49 3.79 .38 16.07
1952 .27 2 .7 4 2 .0 5 1.73 4.63 .57 .56 .00 2 .07 .00 2 .20 1.42 18.24
1953 .11 .5 4 .59 .24 .68 .90 Tr. 5.88 5.26 3 .30 .03 .81 18.34
1954 .43 Tr. .04 1,60 3.56 3.94 .67 1.66 .13 3 .36 .21 Tr. 15.60
1955 .79 2.00 .94 .15 3.15 2 .47 5.18 2.16 .38 .41 1.71 .50 20.34
1956 .50 .58 .02 .36 .33 .45 1.32 1.24 .11 3.80 .16 .42 9 .29
1957 .40 1 .5 3 1 .67 9.31 7.19 1.96 .00 .70 5.36 6.53 2 .94 1.71 39.30
1958 5.30 2.65 1 .7 4 .76 3.69 8,68 1,08 5.64 5.98 .57 .60 15.09
1959 .41 1.18 .03 1.81 4,52 7.17 3.88 1 .72 6,37 1.79 1,18 31.51i 960 .76 .74 1.95 .38 1,82 .67 5.26 4 .9 6 .73 3.18 1.10 2.43 23.98
1961 1.28 2 .63 .06 1.59 .30 4.36 7.75 .96 .23 5.84 .60 ,66 26.26
1962 .39 .42 .57 2.58 .64 1.81 Tr. 3.43 1.69 1.15 .87 .57 14.12
i l S
.11 2.26 .07 2,26 5.04 1.99 .14 Tr. 2.10 1.30 .76 .67 16.70
1,20 .84 1.18 1.18 2.63 .09 1.65 2.02 8 ,36 1.88 .66 .61 22.30
1965 .47 3.85 2 .6 7 2.60 3.96 .92 .45 2 .39 2.54 1.56 1,10 3.70 26.21
1966 1.96 1.51 .57 4.31 3.65 .83 .25 5.18
ï : ï è
.62 Tr, .04 20.87
1967 .25 .86 .42 2.48 .12 1.53 .32 2.85 2.42 2.81 .90 20,10
1968 3.66 1 .72 2.00 2.83 3.88 1.41 1.77 .21 3.96 1.02 1.71 1.03 25.20
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The f u t u r e  o f  th e  W in ter  G a r d e n 's  p r o d u ce  in d u s tr y  
w i l l  b e  d e te r m in e d  by d e c i s i o n s  made i n  t h e  com ing d e c a d e .
A c o n t i n u a t i o n  o f  p r e s e n t  fa r m in g  p r a c t i c e s  and m a rk e tin g  
p o l i c i e s  w i l l  i n e v i t a b l y  r e s u l t  i n  th e  d i s s o l u t i o n  o f  th e  
a r e a ' s  f r e s h  m a rk et v e g e t a b le  in d u s t r y .  A lth o u g h  in  more 
e c o n o m ic a l ly  d i v e r s i f i e d  U v a ld e  C oun ty  t h e  e f f e c t s  o f  su ch  
a l o s s  w o u ld  b e  m in im a l, a s i m i l a r  l o s s  w o u ld  s p e l l  econ om ic  
d i s a s t e r  f o r  D im m it and Z a v a la  c o u n t i e s .  A rea tow n s w ould  
g r a d u a l ly  d i e  a s  p e o p le  m oved away i n  s e a r c h  o f  em ploym en t. 
C r y s t a l  C i t y  and C a r r iz o  S p r in g s  w ou ld  i n  t im e  j o i n  C a ta r in a  
and Bermuda a s  r e l i c s  o f  a o n c e  more p r o s p e r o u s  p e r io d .
I f ,  h o w e v e r , l o c a l  g r o w e r s  and s h ip p e r s  make s in c e r e  
and c o n c e r t e d  e f f o r t s  t o  s o l v e  th e  p ro b lem s f a c i n g  them , th e  
W in ter  G arden  v e g e t a b le  in d u s t r y  may lo o k  forw ard t o  a lo n g  
and p r o s p e r o u s  f u t u r e .  I n  th e  f i n a l  a n a l y s i s ,  to m o rro w 's  
p r o d u c e  in d u s t r y  w i l l  b e  th e  d i r e c t  r e s u l t  o f  th e  d e c i s i o n s  
made b y  a r e a  g r o w e r s  and s h ip p e r s  to d a y .
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AFFENDIX I
CEOLOSIC FOBMAIIONS AND THEIR UATER-EEARINC FROFEHTIBS, 
WINTER GARDEN AREA, TEXAS






RECENT ALLUVIUM SIIT, SAND, AND GRAVEL IN THE STREAM VALLEYS.
LOCALLY YIEIDS SMALL SUPPLIES 
OF WATER TO WELIB FOR DOMESTIC 
USE.
PI£I5T0C£ME I£ONAFORMATION 75
ALLUVIAL SILT, SAND, AND 
GRAVEL P0RMIN9 WIDE, NEARLY 
FLAT TERRACES IN THE STREAM 
VALLEYS.
MANY DOMESTIC STOCK WELLS 
DERIVE FOTABIE WATER FROM THE 
IRONA FORMATION IN VALIRYS OF 
THE LEONA AND NUECES RIVERS.
PLIOCENE (?) UVAIDEGRAVEL 20
MOSTLY CHERT GRAVEL, BUT 
CONTAINS SOME SILT. CAPS THE 
HILLS AND DIVIDES.







STONE, INTER-BEDDED WITH DARK 
CLAYS AND LENSES OF GRAY LIME­
STONE.
YIEIDS SMALL SUPPLIES OF 







MOSTLY DARK CLAYS BUT A FEW 
THIN REDS OF SAND AND LIME­
STONE CONTAINING NUMEROUS 
CONCRETIONS.
YIEIDS SMALL SUPPLIES OF HIGHLY 
MINERALIZED WATER PROM A FEW 







DOMINANTLY GYFSIFEROUS SANDY 
CLAYi CONTAINS MANY lENSES OF 
SANDSTONE NEAR THE BASEt AISO 
CONTAINS CONCRETIONS AND A 
FEW r.lYERa OF LIMESTONE.
YIEIDS SMALL SUPPLIES W GOOD 
WATER IN PART OF NORTHERN 
ZAVALA COUNTY. EISEWHERE THE 






MOSTLY FINE TO COARSE CROSS- 
BEDDED SANDi CONTAINS CLAY 
LENSES, SANDSTONE, LIGNITE. 
PYRITE, AND IRONSTONE CONCRE­
TIONS.
OF THE WATER PUMPED IN DIMMIT 
AND ZAVALA COUNTIES AND FRIO 
TOWN AREA. YIEIDS SMALL 
SUPPLIES OF WATER IN UVAIDE
WILCOX INDIOFORMATION 1,320
DOMINANTLY GYFSIFEROUS CLAY, 
BUT CONTAINS MANY lENSES AND 
PERSISTENT LAYERS OF SAND­
STONE. CALCIUM CARBONATE 
AND IBmSTONE COICBETIONS 
ABE ABUNDANT.
SOME STOCK AND DOMESTIC WELLS 
YTEID SMALL SUPPLIES OF 
POTABLE WATER. HOWEVER, THE 
WATER IS GENERALLY HIGHLY 
MINERALIZED AND IN SOME WELLS 
IS UNFIT FOR STOCK.
PA1£0CENE MIDWAY KINCAIDFORMATION 550
CHIEFLY DARK SHALE, BUT CON­
TAINS LENSES AND LAYERS OF 
SANDSTONE, LIMESTONE, AND 
CLAY, THIN CONGLOMERATE AT 
BASE.




HARD FINE-GRAINED SANDSTONE 
AND INTER-BEDDED SHAIE AND 
CLAYi some limestone. IN 
PLACES IMPREGNATED WITH 
ASPHALT.
YIEIDS SMALL SUPPLIES OF 
SALINE WATER IN UVAIDE COUNTY.
OLM06
FORMATION 920
SHAIE, SANDY SHALE, COAL, AND 




SAND AND SANDY LIMESTONE 
GRADING UPWARD INTO CLAY AND 
SANDY SHALE.
YIEIDS NO WATER TO WELLS.
TAYLOR MARL 100 CALCARECVS CLAY AND MARL. YIEIDS NO WATER TO WELtS..
ANACACHO
LIMESTONE 470
FINE TO COARSE-GRAINED LIME­
STONE ALTERNATING WITH RED 
BENOTONITIC CLAY.





WHITE TO BUFF CHAIE, MARL AND 
LIMESTONE.




FLAGGY LIMESTONE AND INTER­
BEDDED CARBONACEOUS SHAIE.




HARD MASSIVE FINE-GRAINED 
WHITE TO FINK LIMESTONE.




BLUE CLAY. WEATHERS YELLOW. 
CONTAINS SOME THIN LIMESTONE. YIEIDS NO WATER TO WEIIS.
EBOIUETOUN




FLAod̂ , dMitY iikksTONE,
BLACK PETROLIFEROUS SHAIE, AND 






HARD MASSIVE CRERTY LIMESTONE 
AND SOME DOLOMITE.




HARD NODULAR LIGHT-GRAY LIME­
STONE.
SOURCE! U.S., DSFAHTKENT OF THE INTEHIOR, GEOLOGICAL SURVEY, OBOtnr.Y AMD CBOUHD-HAIEH RESOURCES OF UVAIDE COUNTY. TEXAS. 
BY P.A. WELDER AND R.D. REEVES, GEOLOGICAL SURVEY WATER-SUFFLY FAFSR l;S4, FREFARED IN CO-OFERATION WITH THE TEXAS BOARD OF WATER 
ENGINEERS AND THE CITY OF SAN ANTONIO (WASHINGTON, D,C,i GOVERNMENT PRINTING OFFICE, 1964), pp. 8 Anl 9 1 AND GEOLOGY AND CROUHn- 
WATER RESOURCES OF THE WINTER GARDEN DISTRICT TEXAS. 1948. BY SAMUEL F. TURNER, THOMAS W, ROBINSON AND WALTER N, WHITE, REVISEE 
BY DONAID B. OUTLAW, W.O. GEORGE AND OTHERS, GEOLOGICAL SURVEY WATER-SUFFLY FAFER 1481, FREFAREO IN CO-OFERATION WITH THE TEXAS 
BOARD OF WATER BNGINEEBS (WASHINGTON, D,C,i GOVERNMENT FEINTING OFFICE, I960), pp. 24-26.
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APPENDIX II
CLIHAIOLOCICAL DATA POB UVALDE AND CAHBIZO SPBINSS, TEXAS, 1928-1968
Uvalde, Texas 
Average Temperature (*P)
Year Jan. Fab. Mar. Apr. Majr June JUly Aug. Sept. Oot. Nov. Deo. Ann'l
1928 52.6 57.0 67.2 69.0 7 5 .6 83.6 86,8 86.2 79.5 75.4 62.0 54.5 70.8
1929 56.6 53.1 68.4 76.7 79.2 86.4 86,0 8 7 .9 82.2 72.9 55.6 52.8 7 1 .5
1930 46.6 6 3 .6 61.6 77.0 80.4 84.2 86.3 82.6 69.8 58.7 50.6 69.6
1931 51.8 57.7 57.8 7 1 .4 79.8 81.9 80.9 82.6 78.0 66.0 52.3 68 .7
1932 55.4 61.8 58.8 70.8 75.4 84.0 82.5 83.2 75.5 67.0 55.8 51.4 6 8 .5
1933 58.9 5 5 .6 64.8 69.0 78.8 80,8 85.4 8 3 .9 83 .0 74.5 63.0 58.8 7 1 .41934 55.6 57.1 62 .0 73.0 78.5 87.4 86.9 86.2 81.0 75.5 66,2 55.6 72.1
1935 57.4 57.0 69.9 73.1 76.0 80.7 83.6 84.2 7 6 .5 72.6 90.9 53.1 70.4
1936 50.6 5 5 .4 66.8 69 .4 76.2 89.4 82.9 84.8 80.2 65.8 57.2 54.4 68 .9
1937 53.0 56.4 6 0 .4 71 .6 79.4 84.6 86.2 88.6 81.6 72.8 60.2 53 .5 70 .7
1938 55.6 62.0 6 9 .4 69.0 77.6 85.8 86,7 86.0 81.5 74.2 60.0 53.8 71.8
1939 55.4 55.6 68.0 73.4 80.6 85.6 87.0 82.8 81.2 73.2 58.3 55.8 7 1 .41940 45.2 55.8 63 .6 70 .0 77.2 80.2 84.4 86.0 79.7 72.8 58.7 57.4 69.21941 56.0 55 .1 57.8 69.1 75.8 81.0 85.0 86.9 81.8 77.4 61.6 55.6 7 0 .31942 52.3 5 4 .0 6 1 .5 72 .5 78.6 85.6 83.9 86.0 7 6 .9 71.6 62,4 54.5 7 0 .0
!» 51.0 58.4 6 1 .0 74.4 79.8 83.5 86.6 88.7 78.4 68.6 58.6 49.2 69.850.4 58.6 62.9 69,6 75.8 82,8 87.4 85.2 78.0 70.0 61.6 50.1 6 9 .4
1945 53.6 57.4 66.2 68.9 77.2 83.8 85.2 86.7 82.0 69.4 63,0 50.7 7 0 .31946 4 9 .5 56.8 66.7 74,2 76.6 82.2 86.3 85.9 80.5 72.9 60,8 55.6 70 .7
1947 48.4 4 9 .8 57.8 69.2 77.2 83.3 83.5 8 3 .3 81.2 78.5 58,4 54.3 68.81948 47 .2 53.0 62.1 7 4 .4 79.6 65.0 84.8 86.2 77.8 69.7 58.6 55.7 69 .5
1949 48.4 58.9 6 3 .0 64.6 78.0 81.9 84.3 82.8 80.8 70.8 61.8 55.6 6 9 .2
1950 60.0 58.5 6 2 .8 69.9 78.0 81.3 84,0 83.1 80.5 74.6 59.7 53.4 78.8
1951 51.4 55.8 64.7 70 .6 75.8 82.3 87.3 8 7 .3 82.5 75.7 58.3 55.1 7 0 .6
1952 59.4 58.4 60 .8 68.4 74 .5 82.3 85.2 87.4 79.6 67.9 59.5 51.2 69.5
1953 55.4 5 6 .3 69 .9 72.3 79.7 88.1 88,2 85 .2 7 6 .7 70.4 59.3 48.0 70 .8
1954 54.5 60.8 62 .8 74.0 76.2 83.0 85.2 85.4 83.3 73.0 59.8 57.1 71 .3
1955 51.9 56.2 64.7 74.7 78.9 82.3 83.3 84.5 81.6 69.6 59.3 52.1 70 .0
1956 51.4 56 .1 64.0 70.9 80.2 85.5 84.8 84.4 80.3 73.9 57.6 55.3 70 .4
1957 53.7 63.1 62.2 66.8 74 .3 80.5 86.0 85.8 78.5 67.1 g:2 69.01958 47 .5 4 9 .4 55 .9 67.2 73.9 82.9 84.7 84.1 80.0 67.4 66.8
48.2 53.6 60.0 65.9 76 .8 82.3 82.0 84.1 81.1 69.9 53.7 53.4 67 .6
4 9 .4 49.8 55.9 70 .6 74 .5 83.5 84.0 8 3 .0 78.4 73.8 61.1 48.3 67 .7
1961 46.4 54 .0 65.0 68.7 78.9 82.4 81.0 80.7 79.8 69.2 56.3 52.9 67.91962 45 .0 6 3 .4 58.9 70 .0 78.5 82.8 86.5 86.7 81.4 75.6 59.7 51.3 70.0
!» 45 .3 5 0 .9 66.1 75 .5 76.8 83.2 85.2 86.2 80.8 72.5 60.9 43.9 69.047.7 4 9 .0 60.4 71.7 77.2 81.6 85.3 84.1 78.9 65.5 61.1 50.7 67.8
1965 54.0 4 9 .9 56 .0 71.1 74.8 81.5 84.1 82.8 80.3 66.8 64.0 55.4 68.4












Year Jan. Feb. Mar. Apr. May June JUly Aug. Sept. Oot. Nov. Dec. Ann'l
1928 .58 2 .1 7 .63 .84 3.87 4.68 .30 1 .90 4.94 .40 .12 .78 21.21
1929 .45 .27 2 .0 7 .74 5.60 2.03 1.90 .10 5.45 2,30 .82 1.60 23.23
1930 .83 .14 1.83 2,15 1.46 8.27 1.00 .71 .88 6.04 2.48 .65 26.44
1931 5.82 1.40 .50 6 .74 9.08 2.35 3.85 3.25 Tr. .10 .64 2.61 36.34
1932 .67 1.85 1.40 1.70 2 .19 1.18 21.01 4.55 8.62 .12 .58 1.15 45.02
1933 2.71 2.06 .20 .85 2.80 .86 1.57 2 .2 5 .30 .95 .27 .40 15.22
1934 2.95 .22 .88 1.08 1.88 .15 .42 2.52 .08 .28 2.71 16.70
1935 .36 1.98 .22 2,49 17.67 4.93 .05 5.27 .38 .15 3.13 41.17
1936 .25 .08 1 .4 5 .45 4.97 3.52 1.39 1 .70 6.75 2.36 1.19 .42 24.53
1937 .73 .14 1 .50 .45 1 .29 3.05 .77 .00 2 .0 5 1.82 .22 5.86 1.7.88
1938 2.00 .62 1.37 1.43 1.17 4.34 .27 .23 .33 .08 1.28 13.12
1939 2.18 .31 .24 .36 2.44 .44 2.01 7.42 1.38 4.47 1.89 1.16 25.30
1940 .43 2.11 1 .29 2.42 4.73 4.14 .29 3 .09 .31 3.71 27.60
1941 1.93 3.17 4 .1 7 5 .15 4.11 2.58 2,91 .31 4.57 2.01 31.79
1942 .27 1 .32 :il 2,80 1.73 .30 4.43 2.78 4.04 .30 .06!» .39 .32 2,11 3.18 2.18 .76 Tr. 6.17 2.19 1.35 1.26 20.732.14 2.24 1.89 .40 3.97 4.45 .26 10.18 1.33 k:; 1.88 2.07 32.761945 2.60 1.22 4 .2 7 2.61 .77 2.91 .68 1 .05 3.78 .34 .70 22.371946 1.93 .78 .40 1.68 5.71 2.70 1.18 2 ,32 7.07 2.08 .37 .18 26 .4o
1947 2.76 .4 5 1 .26 2.15 1.34 7.61 .56 2.38 .08 1.31 2.20 .57 22.671948 ,20 1.77 .15 1.98 2 .13 1.68 2.58 .77 3.95 1.82 .93 .35 18.31
1949 4.85
1.04
1.14 3.53 .00 4.23 1.80 2.37 5.36 5.69 .00 2.38 34.41
1950 .18 1.32 3.12 2.63 2.56 3 .54 3.04 .31 .09 Tr. 18.27
1951 .06 .68 1.59 .45 5.62 1.49 .03 1 .0 5 .49 3.79 .44 .38 16.07
1952 .27 2.74 2 .05 1.73 4 .63 .57 .56 .00 2.07 .00 2.20 1.42 18.24
1953 .11 .5 4 .5? .24 .68 .90 Tr. 5.88 5.26 3.30 .03 .81 18.34
1954 .43 T r. .04 1,60 3.56 3.94 .67 1.66 .13 3.36 .21 Tr. 15.60
1955 .79 2.00 .94 .15 3.15 2.47 5.18 2.16 .38 .41 1.71 .50 20.34
1956 .58 .02 .36 .33 .45 1.32 1.24 .11 3.80 .16 .42 9.29
1957 kg; 1.67 9.31 7 .19 1.96 ,00 .70 5.36 6.53 2.94 1.71 39.301958 5.30 1 .74 .76 3.69 8.68 1.08 2.35 5.64 5.98 .57 .60 15.09
1959 .41 1.18 .03 1.81 4.52 7.17 3.88 1 .45 1.72 6.37 1.79 1.18 31.51
i 960 .76 .7 4 1.95 .38 1.82 .67 5.26 4.96 .73 3.18 1.10 2.43 23.98
1961 1.28 2 .6 3 .06 1.59 .30 4.36 7.75 .56 .23 5.84 .60 .66 26.26
1962 .39 .42 .57 2,58 .64 1.81 Tr. 3 .43 1.69 1.15 .87 .57 14.12
!» .11 2.26 .07 2.26 5.04 1.99 .14 Tr. 2.10 1.30 .76 .67 16.701.20 .84 1.18 1.18 2 .63 .09 1.65 2.02 8.36 1.88 .66 .61 22.30
1965 .47 3.85 2.67 2 .60 3.96 .92 .45 2.39 2.54 1.56 1,10 3.70 26.21
1966 1.96 .57 4.31 3.65 .83 .25 5.18 1.95 .62 Tr. .04 20.87
1967 .25 .42 2.48 .12 1.53 .32 2.85 5.14 2.42 2.81 .90 20.10
1968 3.66 1 .72 2.00 2,83 3.88 1.41 1.77 .21 3.96 1.02 1.71 1.03 25.20
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APPENDIX Il-Contlnued
Carrizo Springs, Texas 
Average Temperature (°F)
Tear Jan. Feb. Mar. Apr, Hay June July Aug. Sept. Oot. Nov. Deo. Ann'l
1928 — m m
69I 0
70 .7 7 7 .6 8 6 .8 88.1 8 7 .6 7 9 .9 7 6 .8
1929
9 7 l3
55.6 7 6 .9 7 8 .6 8 9 .9 8 5 .9 87.1 8 2 .5 7 2 .6 5 7 .0 59.6
1930 69,2 62.3 7 3 .0 7 7 .2 8 0 .0 8 5 .3 8 7 .9 83.9 7 0 .9 59 .8 51.0 70.2
1931 5 2 .9 57.8 57.9 6 5 .0 72 .9 8 1 .3 82 .6 81 .6 8 2 .8 7 8 .2 6 6 .3 59.3 69.3
1932 55 .2 62.6 5? ,2 71 .6 7 7 .2 8 5 .7 85 .8 85 .8 77 .0 6 8 .2 55.6 52.0 69.7
1933 58 .6 59,0 66 .5 71 .5 8 1 ,8 8 3 .1 8 7 .6 89 .6 83.7 7 5 .9 69 .2 60 .8 72.7
1934 55 .9 57 .9 61.8 7 3 .1 70,6 8 6 .9 86 .3 86 .7 81.9 7 6 ; l 65.9 56 .6 72 .9
1935 58 .3 57.6 70.9 7 9 .9 7 7 .7 8 1 .6 85.0 8 6 .9 78 .7 79.1 62.0 53 .8 7 1 .7
1936 52 .2 56.2 67.7 6 9 .2 7 6 .8 8 5 .9 89 .0 8 5 .5 8 0 .9 67.0 58 .9 57 .0 70.0
1937 53 .2 59 .0 61 .9 72 .9 8 0 .0 8 5 .9 86.1 89 .1 8 2 .5 7 9 .9 6 1 .2 59.9 71.6
1938 56 .9 63.0 71.9 7 0 .0 78 .8 8 6 .0 87 .8 86 .7 81 .8 79.9 6 1 .9 55.5 72.8
1939 56 .9 56.2 68.9 79 .0 8 0 .0 8 9 .8 8 7 .9 89 .9 82 .0 73.6 59.6 57 .8 7 2 .2
1990 9 6 .2 57.3 65.1 71 .0 76 .0 80 .1 8 9 .2 85 .9 79 .2 72.0 6 0 .3 57 .9 69 .5
1991 56 .9 55.8 58.9 70 .7 7 6 .8 8 2 .6 86 .6 87 .2 82 .8 7 7 .8 6 1 .9 56.9 71 .1
1992 53 .0 55.0 62 .5 72 .8 7 8 .6 8 6 .2 85 .2 86 .8 77 .9 73.2 6 9 .7 57 .6 71.1
1993 52 .6 61.3 63.2 7 5 .6 8 1 .9 8 3 .9 8 7 .5 89 .3 78 .8 69.9 60.2 50.9 71.1
1999 51 .8 60.8 69.8 72 .9 77 .2 8 9 .7 89.2 86 .8 81 .0 72.5 63.1 52.0 71.9
1995 5 5 .0 58,2 69.2 7 1 .9 78 .8 8 6 .9 8 8 .9 88 .9 82 .8 7 1 .2 65.0 53.0 72.3
1996 51 .9 58.0 67.8 7 5 .9 79 .0 8 2 .8 8 7 .8 86 .6 82 .1 7 5 .0 6 2 .8 57 .9 72.3
1997 9 9 .9 50.6 59.9 7 2 .9 7 9 .0 8 9 .8 87 .0 89 .2 82 .6 7 9 .2 60.6 55.2 70.9
1998 9 9 .6 55.2 63.7 7 6 .1 8 2 .9 8 6 .8 8 7 .2 88 .8 80 .0 7 0 .6 5 9 .6 57.8 71.5
1999 9 8 .9 59 .6 63.8 6 6 .9 8 0 .2 8 9 .1 86 .2 85.1 83.1 72.6 63.9 57 .6 70.9
1950 61 .7 60.7 65.5 7 3 .0 8 1 .9 8 9 .1 86 .9 86 .1  . 83.0 7 6 .0 61 .8 59.9 7 3 .0
1951 59 .1 56.9 65.7 7 2 .3 7 8 .9 8 5 .6 89 .0 88 .8 83.0 7 5 .3 5 9 .6 57 .0 72.1
1952 60 .7 59.8 63,6 7 0 .3 7 7 .2 83.9 89.1 81.5 69.9 6 9 .5 56.9
1953 61 .2 61.5 72.9 76 .9 8 1 .8 8 9 .5 90.2 86.5 7 9 .5 70.9 59 .8 99.7 7 3 .9
1959 5 7 .5 63.9 66.6 76 ,0 7 7 .9 8 9 .9 86 .3 87 .3 89 .2 79.2 6 1 .0 59 .0 73.3
1955 53 .6 57.9 66.8 7 6 .6 8 1 .9 8 9 ,1 8 5 .5 86 .7 83 .2 72 .1 6 2 .1 55.2 72.1
1956 57 .5 63.9 66.6 7 6 .0 7 7 .9 8 9 .9 86 .3 87 .3 8 9 .2 79.2 6 1 .0 59 .0 73.3
1957 56 .3 65.8 66,1 70.1 7 7 .9 89 .1 8 8 .5 87 .8 80.9 70.0 57 .9 57.2 71.8
1958 51 .9 53.5 58,8 7 1 .9 7 6 .6 8 5 .1 86 .6 87 .9 8 2 .9 6 9 .8 63.9 52.7 70 .1
1959 5 1 .7 56.2 63.3 6 9 .9 83.1 85.1 8 9 .7 79.1 5 8 .9 5 7 .5
I960 53 .0 59.6 57.0 79 .0 7 8 .9 8 6 .2 86 .9 85 .7 80 .1 7 6 .1 59 .9 51.0 VO. 6
1961 9 9 .9 58.6 68,0 71 .7 8 1 .9 8 3 .7 83 .6 83 .6 83.5 73 .8 6 1 .5 56 .9 71.3
1962 9 8 ,3 67.9 62.7 79 .5 8 2 .5 8 9 .7 88 .9 88 .9 83.8 79 .1 63.9 53.2 73.1
1963 9 7 .7 55.1 68.9 7 7 .6 7 9 .0 8 5 .3 86.9 8 8 .5 83.3 6 5 .8 98 .1
1969 5 2 .5 59.7 65.3 7 6 .9 8 0 .5 8 5 .5 88.3 87 .6 8 2 .5 68.9 65.3 55 .9 72.0
1965 57 .9 59.0 59.9 7 9 .5 7 8 .2 8 3 .7 86 .2 85 ,2 83.7 69.1 67.1 57 .2 71.9
1966 9 9 .0 53.6 69.3 79 .3 75.9 8 1 .5 8 6 .9 85 .5 8 1 .2 7 1 .9 6 6 .7 59.7 7 0 .9
1967 59 .2 57.0 70,9 7 8 .6 8 0 .7 8 5 .5 8 7 .3 8 3 .9 76 .8 69.7 62.9 59.7 71.8
1968 53 .0 52.8 60.1 72 .1 7 8 .0 8 2 .8 89.1 86.1 77.5 7 5 .3 6 2 .6 56.1 70.0
Carrizo Springs, Texas 
Total Precipitation (Inches)
Year Jan. Feb. Mar. A pr. May June July Aug. Sept. Oct. Nov. Dec. Ann'l
1928 1.16 1.22 .80 .99 3.29 1.01 2.13 1.52 5.98 .10 .30 1.16 19.06
1929 .23 .11 2,02 1 .2 3 3.21 .85 .79 .00 1.05 2.62 .19 .55 12.801930 , *1.“ .03 1,69 9 .6 7 1.53 3.82 .33 .02 .29 9.09 2.66 .31 19.501931 9.79 .65 1.92 2 .52 8.22 9 .25 3.88 9.66 .00 .00 .20 3.33 33.871932 *11 3.98 .82 .96 1.19 .11 6.35 9.81 9.93 .59 .67 .57 29.591.99 2.65 .39 1.12 1.33 .67 2.67 1.52 1.52 1.09 .21 .36 19.871939 3.99 .19 .61 3.21 2.02 .18 3.12 .78 2.56 1.32
.57
1.96 2.99 21.93.27 .70 .93 1 .19 1.35 9 .27 2.69 2.03 2.80 .95 2.21 19.961936 .1® .09 .32 1 .30 3.93 9 .52 1.78 2.16 8.22 1.96 1.90 .82 26.18
1937 .20 1.23 .12 .95 2.19 1.92 .07 1.06 .80 .99 5.75 19.701938 1.17 .28 .39
.19
1.61 1.29 1.70 1.68 .79 .55 .01 .05 1.29 10.76
19^0 ..33 .00 9.09 .90 2.25 2.69 1.92 3.22 1.55 1.13 23.62.93 1.72 1.10 ?.^3 6.58 5.62 .27 3.20 .19 .76 .86 1.68 25.891991 i . g 1.17 1.67 9.88 3.13 .79 1.01 1.97 3.82 1.39 .69 .55 22.691992 1.11 1.86 .95 2.87 .85 2.69 2.39 8.32 .86 .26 .76 23.51
ÎH3 1.06 .09 ..1 3 .18 3.90 9.58 .96 .01 3.00 3.55 2.09 1.07 20.12.99 .67 i.o9 .01 5.76 1.19 .09 11.38 .63 .33 1.51 2.01 25.96
.95 .93 3.19 5 .07 1.51 .61 .50 .37 7.39 8.59 .50 .28 29.791996 1.39 .22 7.15 9,17 3.38 .68 2.83 3.12 3.15 .29 .89 27.51
1997 1.% . .0 5 .98 5.29 3.23 .58 2.95 .16 1.20 .76 .79 17.701998 •18 1.37 .27 , .79 3.26 9 .57 .68 .02 3.20 6.69 .90 .92 22.801999 1 .0? 2.56 .62 1.22 6.12 1.53 2.52 2.79 2.81 .00 1.90 27.561950 .66 1.39 .10 .89 9.95 9.31 3.92 2.35 2.91 .10 .03 .00 21.511951 .08 .73 2.96 .37 6.25 1.12 .23 .19 9.86 .19 .17 .18 16.781952 .07 .71 .95 .19 7.16 .86 .19 .00 .00 .00 1.93 1.09 13.05.86 .66 2,26 .05 .00 2.50 2.28 9.93 .09 .38 13.561959 .60 .18 .02 2.90 9.03 3.21 .10 .79 Tr. 9.10 .26 Tr. 15.731955 .85 1.55 .05 .99 2.38 2.21 5.67 .96 .90 1.01 .951956 .30 ..39 .01
9 :%
.20 3.56 3.12 1.53 1.89 .21 .101957 -.37 1.82 2.16 3.70 2.57 .00 .92 3.71 9.18 3.02 .80 27.391958 3.01 2.10 .92 .13 2.97 5.15 2,95 1.93 3.86 5.07 .60 .70 27.391959 .5? 1.70 .05 .85 5.65 6.11 2.85 .79 .99 5.31 1.29 .50 26.08i 960 1.16 1.22 .50 .90 1.72 .97 9.81 9.92 3.97 9 .19 1.55 2.28 27.191961 1.37 1.00 .02 .60 .30 9.66 3.06 .38 .21 1.08 .63 .86 19.071962 .35 .01 .31 1.76 .10 2.92 .06 .79 2.39 .16 1.35 .66 10.26
iSS :99 2.20 ..19 3.99 1.62 2.16 .82 .00 3.58 1.97 1.35 1.19 18.611.52 1.92 .63 3.53 .00 .17 7.90 8.72 1.98 .33 .23 25.871965 .20 1.90 1.21 2.03 6.67 .32 .00 .96 3.60 .57 1.26 3.11 21.831966 1.25 1.10 .92 5.39 6.99 .68 Tr. 1.86 2.99 .80 Tr. .00 21.301967 .10 .57 1.90 2.65 .31 .67 .16 3.07 11.00 1.96 1.92 1.67 25.981968 2.90 2.29 .96 3.39 1.39 .93 1.80 1.75 9.97 2.02 .91 1.10 23.86
Source : Data compiled from records of the Office of the Texas State Climatologiat, Austin, Texas,
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CARLOT SHIPMENTS OF COOL SEASON VEGETABI
Dimmit Coxmty
Year Beets Broc. Cab. Car. Caul. Let. On. Spin. Total Beets Broc. Cab.
1916 0 0 4 0 0 4 1,068 8 1,084 0 0 0
1920 • 0 0 50 0 0 34 1 ,479 148 1 ,711 0 0 0
1921 0 0 13 0 0 17 1.630 337 1.997 0 0 0
1922 0 0 16 0 0 11 1.3% 397 1.773 0 0 0
1923 0 0 19 0 0 9 908 611 1 .5 4 7 0 0 0
1924 0 0 45 0 0 4 987 521 1.557 0 0 0
1925 0 0 6 0 0 17 1.073 569 1.665 0 0 0
1926 0 0 15 17 0 31 1.727 462 2 .2 5 2 0 0 0
1927 0 0 0 2 0 4 1.292 287 1.585 0 0 01928 0 0 2 16 0 3 2,188 528 2.737 0 0 0
1929 0 0 21 34 0 15 1,849 635 2 .5 5 4 0 0 0
1930 0 0 19 0 0 26 1,646 651 2,342 0 0 0
1931 0 0 20 0 0 31 639 529418 1 .2 1 9
0 0 0
1932 0 0 12 0 0 0 589 1.019 0 0 01933 0 0 2 Û 0 0 513 257 772 0 0 0
1934 0 0 0 0 0 0 396 203 599 0 0 0
1935 0 0 0 0 0 0 225 51 276 0 0 0
1936 0 0 0 0 0 0 505 38 543 0 0 0
1937 0 0 0 14 0 0 292 53 345 0 0 0
1938 0 0 0 16 0 0 254 36 306 0 0 0
1939 0 0 0 11 0 0 236 36 283 0 0 0194-0 0 0 0 185 0 0 191 28 404 0 0 0
1941 2 0 0 260 0 0 184 4o 486 0 0 019̂ 2̂ 0 0 1 462 0 6 486 11 966 0 0 0
1943 4 0 3 839 0 0 289 0 1 .1 3 5 0 0 0
19# 36 0 3 588 0 3 318 0 9% 0 0 0
1945 25 0 0 582 0 0 88 0 695 0 0 0
lB k6 37 0 0 549 0 0 261 90 937 0 0 0
1947 12 2 0 649 0 0 122 19 804 0 0 01948 0 0 0 557 0 0 87 27 671 0 0 0
1949 19 1 0 968 0 0 164 3 1 .1 5 5 0 0 0
1950 9 0 0 652 0 99 223 0 983 0 0 0
1951 0 0 0 400 12 83 215 1 711 0 0 0
1952 0 0 3 419 30 222 287 16 977 0 0 0
1953 0 0 15 502 135 96 590 160 1.518 0 0 0
1954 0 0 0 277 303 58 567 98 1.3031.304 0 0 01955 0 0 4 269 386 0 483 162 0 0 0
1956 0 1 12 204 490 0 478 172 1.357 0 0 6
1957 1 2 16 207 278 0 427 179 1.110 0 0 311958 1 0 18 112 96 0 487 231 945 0 0 0
1959 3 0 32 38 66 0 748 210 1.097 0 0 0i960 4 0 4l 66 17 0 485 218 831 0 0 0
1961 4 4 25 62 57 0 591 171 914 0 0 0
1962 0 0 25 37 1 0 711 210 984 0 0 0
1963 0 0 12 56 0 0 654 170 892 0 0 01964 0 0 19 61 0 0 503 287 870 0 0 0
1965 0 17 0 69 0 0 369 117 572 0 0 0
1966 0 0 15 189 1 0 166 104 475 0 0 0
1967 0 0 8 53 0 0 607 138 806 0 0 0
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APPENDIX I I I
CARLOT SHIPMENTS OF COOL SEASON VEGETABLES PROM THE WINTER GARDEN AND ADJACENT AREAS, 19
3oimty Frio County
Caul. Let. On. Spin. Total Beets Broc. Cab. Car. Caul. Let. On. Spin. Total Be
0 4 1 ,068 8 1,084 0 0 0 0 0 0 256 0 2560 34 1 ,4 7 9 148 1 ,7 1 1 0 0 0 0 0 0 368 0 3680 17 1 .6 3 0 337 1.997 0 0 0 0 0 0 209 17 2260 11 1 .3 4 9 397 1.773 0 0 0 0 0 0 209 11 2200 ? 908 611 1 .5 4 7 0 0 0 0 0 0 75 12 870 4 987 521 1.557 0 0 0 0 0 0 88 13 1010 17 1 ,0 7 3
t d
1 .6 6 5 0 0 0 0 0 0 31 59 900 31 1 .7 2 7 2 ,2 5 2 0 0 0 0 0 0 92 104 1960 4 1 .2 9 2 287 1.585 0 0 0 0 0 0 82 114 1960 3 2,188 528 2.737 0 0 0 0 0 0 150 140 2900 15 1,849 635 2 ,5 5 4 0 0 0 0 0 0 69 134 2030 26 1,646 651 2,342 0 0 0 0 0 0 31 85 1160 31 639 529418 1 .2 1 9 0 0 0 0 0 0 19 107 1260 0 589 1 .0 1 9 0 0 0 0 0 0 39 57 960 0 513 257 772 0 0 0 0 0 0 31 61 920 0 396 203 599 0 0 0 0 0 0 67 33 1000 0 225 51 276 0 0 0 0 0 0 79 3 820 0 505 38 543 0 0 0 0 0 0 92 15 1070 0 292 53 345 0 0 0 0 0 0 58 0 580 0 254 36 306 0 0 0 0 0 0 23 0 230 0 236 36 283 0 0 0 0 0 0 0 10 100 0 191 28 404 0 0 Ô 0 0 0 3 5 80 0 184 40 486 0 0 0 0 0 0 16 0 160 6 486 11 966 0 0 0 0 0 0 37 0 370 0 289 0 1 .1 3 5 0 0 0 0 0 0 0 0 00 3 318 0 948 0 0 0 7 0 0 41 0 480 0 88 0 695 0 0 0 0 0 0 44 11 550 0 261 90 937 0 0 0 0 0 0 9 14 230 0 122 19 804 0 0 0 0 0 0 5 0 50 0 87 27 671 0 0 0 0 0 0 0 27 270 0 164 3 1 .1 5 5 0 0 0 0 0 0 22 26 480 99 223 0 983 0 c 0 0 0 0 0 3 312 83 215 1 711 0 0 0 0 0 0 0 0 030 222 287 16 977 0 0 Ü 0 0 0 0 1 1135 96 590 180 1.518 0 0 0 8 0 0 ■ 1 0 9303 58 567 98 1 .3 0 3 0 0 0 12 10 0 0 11 33386 0 483 162 1.304 0 0 0 0 22 0 0 0 22490 0 478 172 1.357 0 0 6 5 19 0 14 11 55278 0 427 179 1,110 0 0 31 0 30 0 19 0 8096 0 487 231 945 0 0 0 0 0 0 0 0 066 0 748 210 1 .0 9 7 0 0 0 0 0 0 0 0 017 0 485 218 831 0 0 0 33 0 0 0 0 3357 0 591 171 914 0 0 0 31 0 0 0 0 311 0 711 210 984 0 0 0 20 0 0 0 0 200 0 654 170 892 0 0 0 67 0 0 0 0 670 0 503 287 870 0 0 0 74 0 0 0 0 74 ■0 0 369 117 572 0 0 0 59 0 0 0 0 591 0 166 104 475 0 0 0 44 0 0 0 0 440 0 607 138 806 0 0 0 12 0 0 0 2 14
DEN AND ADJACENT AREAS, 1916, 1920-196?
La S a l l e  C ounty
On. Spin. Total Beets Broo. Cab, Car. Caul. Let. On. Spin. Total Year
256 0 256 0 0 0 0 0 32 167 0 199 1916
368 0 368 0 0 16 4 0 0 308 20 348 1920
209 17 226 0 0 0 11 0 0 180 40 231 1921209 11 220 0 0 4 0 0 0 348 29 381 192275 12 87 0 0 6 2 0 0 212 50 270 1923
192488 13 101 0 0 16 0 0 0 189 70 275
31 59 90 0 0 0 0 0 0 177 172 349 1925
92 104 196 0 0 21 0 0 0 269 254 544 192682 114 196 0 0 6 0 0 0 219 175 400 1927
150 140 290 0 0 0 0 0 0 419 187 606 1928
69 134 203 0 0 0 0 0 0 223 176 399 1929
31 85 116 0 0 0 0 0 0 171 176 347 1930
19 107 126 0 0 0 0 0 0 71 265 336 193139 57 96 0 0 0 0 0 0 96 240 336 1932
31 61 92 0 0 0 0 0 0 105 237 342 1933
67 33 100 0 0 0 0 0 0 209 229 438 193479 3 82 0 0 0 0 0 0 235 208 443 1935
92 15 107 0 0 0 0 0 0 432 185 617 193658 0 58 0 0 0 0 0 0 157 172 329 1937
23 0 23 0 0 0 0 0 0 85 223 308 19380 10 10 0 0 0 0 0 0 37 65 102 19393 5 8 0 0 0 0 0 0 31 14 45 194016 0 16 0 0 0 0 0 0 35 52 87 1941
37 0 37 0 0 0 0 0 0 114 46 160 19420 0 0 0 0 0 0 0 0 23 47 70 19434l 0 48 0 0 0 0 0 0 50 79 129 194444 11 55 0 0 0 0 0 0 96 62 158 19459 14 23 0 0 0 0 0 0 51 44 95 19465 0 5 0 0 0 0 0 0 37 26 63 19470 27 27 0 0 0 6 0 0 28 19 53 1948
22 26 48 0 0 0 15 0 0 25 35 75 1949
0 3 3 0 0 0 0 0 0 18 33 51 1950
0 0 0 0 0 0 6 0 0 2 2 10 1951
0 1 1 0 0 0 4 0 0 0 0 4 1952
1 0 9 0 0 0 0 0 0 3 0 3 1953
0 11 33 0 0 0 0 0 0 0 0 0 1954
0 0 22 0 . 0 0 0 0 0 0 0 0 195514 11 55 0 0 0 0 0 0 58 0 58 1956
19 0 80 0 0 0 0 0 0 24 0 24 19570 0 0 0 0 0 0 0 0 48 0 48 19580 0 0 0 0 0 0 0 0 61 0 61 19590 0 33 0 0 0 0 0 0 31 0 31 i9600 0 31 0 0 0 0 0 0 9 0 9 19610 0 20 0 0 0 0 0 0 0 0 0 19620 0 67 0 0 0 0 0 0 0 0 0 19630 0 74 • 0 0 0 0 0 0 0 0 0 19640 0 59 0 0 0 0 0 0 0 0 0 19650 0 44 0 0 0 0 0 0 0 0 0 19660 2 14 0 0 0 0 0 0 0 0 0 1967
200
Maverick County
Year Beets Broc. Cab. Car. Caul. Let. On. Spin. Total Beets Broc. Cab. Ca
1916 0 0 0 0 0 0 16 0 16 0 0 01920 0 0 0 0 0 0 55 0 0 0 01921 0 0 0 0 0 0 44 0 44
91
0 0 0
1922 0 0 0 0 0 0 91 0 0 0 0
1923 0 0 0 0 0 0 139 0 139 0 0 01924 0 0 0 0 0 0 167 23 190 0 0 0
1925 0 0 0 0 0 0 166 66 232 0 0 0
1926 0 0 13 0 0 0 165 128 306 0 0 0
1927 0 0 2 0 0 0 120 88 210 0 0 0
1928 0 0 0 38 0 0 356 160 554 0 0 0
1929 0 0 0 27 0 0 287 234 548 0 0 0
1930 0 0 0 27 0 0 316 251 594 0 0 0
1931 0 0 0 0 0 0 242 310 552 0 0 0
1932 0 0 0 0 0 0 388 435 823 0 0 0
1933
193^
0 0 0 0 0 0 3 1,047 1,050 0 0 00 0 0 0 0 0 68 1 ,107 1,175 0 0 0
1935 0 0 0 0 0 0 182 606 788 0 0 0
1936 0 0 0 0 0 0 282 833 1.115 0 0 0
1937 0 0 0 0 0 0 420 1 ,057 1,477 0 0 0
1938 0 0 0 0 0 0 216 1,200 1,416 0 0 0
1939 0 0 0 0 0 0 351 1.556 1,907 0 0 01940 0 0 0 0 0 0 143 2 ,017 2,160 0 0 01941 0 0 0 0 1 0 174 1 ,947 2,122 0 0 0
1942 0 0 16 0 9 0 106 2 ,117 2,248 0 0 0
1943 0 0 0 14 1 0 164 2,068 2,247 0 0 0
1944 0 0 0 0 0 0 178 2,008 2,186 0 0 0
1945 0 0 0 2 4 0 283 1 ,830 2,119 0 0 01946 0 0 1 0 0 0 410 1,613 2,024 0 0 0
1947 0 0 0 5 0 0 127 1 ,063 1.175 0 0 01948 0 2 1 15 45 0 669 750 1,482 0 0 3
1949 0 0 0 1 87 0 493 596 1.177 0 0 7
1950 1 1 0 4 91 0 478 413 988 0 0 11
1951 5 8 0 0 43 0 571 261 888 0 1 0
1952 0 4 0 15 165 0 447 294 925 0 0 18
1953
1954
2 0 1 10 38 61 347 271 730 0 0 202 0 1 5 114 147 343 207 819 0 0 15
1955 2 1 0 0 65 0 180 163 411 0 0 28
1956 0 4 9 0 86 0 111 227 437 0 7 33
1957 0 5 4 0 248 0 262 226 745 1 0 30
1958 0 0 0 0 69 0 65 433 567 0 0 30
1959 0 0 0 0 34 0 154 412 600 0 0 12i960 0 0 0 0 25 0 192 438 655 0 0 3
1961 0 0 0 0 27 0 165 267 459 0 0 4
1962 0 0 0 0 0 0 102 283 385 0 0 32
1963 0 0 0 0 0 0 0 265 265 0 0 171964 0 0 1 0 0 0 14 244 259 0 0 28
1965 0 0 0 0 0 0 0 283 283 0 0 12
1966 0 0 2 0 0 0 2 188 192 0 0 22
1967 0 0 3 0 0 0 0 139 142 0 0 52
I
Source; U.S. Department of Agriculture, Car-Lot Shipments of Fruits and Vegetables,^! 
cultural Economics, Carload Shipments of Vegetables from Stations In the United States for. tbe_ 
(Washington, D. C.: Government Printing Office, 1925 and 1927); Car-Lot Shipments of Fruits ar
1928 and 1929 (Statistical Bulletin 19). 1910 and 1931 (Statistical Bulletin ̂ 2). 1932 and 19J: 
Office, 1929, 1931, 1933, 1936, and 1937); Agricultural Economics Bureau, Carlot Shipments of.,.F 
Government Printing Office, 1938 and 1939); Agricultural Marketing Service, Caplot Shlpfflepts_Q 
Government Printing Office, 19̂ 1-0); Car-Lot Shipments of Fruits and Vegetables In Texas During 
bv States. Commodities. Counties and Stations. Calendar Year (Year) (Published annually 1957] 
Fruit and Vegetable Shipments. Calendar Year ( Yearl (Published annually 1964-1967), C&MS 13 i
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APPENDIX Ill-Contlnued
Uvalde County Zavala Coi
Total Beets Broc. Cab. Car. Caul. Let. On. Spin. Total Beets Broo. Cab. Car. c \
1 16 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0
1 91 0 0 0 0 0 0 0 0 0 0 0 0 0
1 139 0 0 0 0 0 0 0 0 0 0 0 0 01 190 0 0 0 0 0 0 0 0 0 0 0 0 0
232 0 0 0 0 0 0 0 0 0 0 0 0 0; 306 0 0 0 0 0 0 0 0 0 0 0 0 8
210 0 0 0 0 0 0 0 0 0 0 0 0 16
1 554 0 0 0 0 0 0 0 92 92 0 0 0 22548 0 0 0 0 0 0 0 44 44 0 0 13 23
594 0 0 0 0 0 0 0 57 57 0 0 0 0
552 0 0 0 0 0 0 0 33 33 0 0 0 0; 823 0 0 0 0 0 0 0 56 56 0 0 0 0
1 ,0 5 0 0 0 0 0 0 0 0 8 8 0 0 0 0
1 ,1 7 5 0 0 0 0 0 0 0 63 63 0 0 11 0788 0 0 0 0 0 0 0 15 15 0 0 0 0
1 ,1 1 5 0 0 0 0 0 0 0 0 0 0 0 0 0
1 ,4 7 7 0 0 0 0 0 0 0 0 0 0 0 0 01,416 0 0 0 0 0 0 0 94 94 0 0 0 0
1 ,9 0 7 0 0 0 0 0 0 0 507 507 0 0 0 02,160 0 0 0 0 0 , 0 219 720 939 0 0 0 0
2,122 0 0 0 0 0 0 38 728 766 0 0 0 02,248 0 0 0 0 0 0 132 658 790 0 0 0 0
2,247 0 0 0 0 0 0 28 494 522 0 0 12,186 0 0 0 0 0 0 52 321 373 0 0 5 248
2 ,1 1 9 0 0 0 0 0 0 26 246 272 0 0 0 2252,024 0 0 0 0 0 0 43 237 280 0 4 0 132
1,175 0 0 0 1 0 0 1 438 440 0 0 0 01,482 0 0 3 0 0 22 46 458 529 0 0 0 5
1 ,1 7 7 0 0 7 19 0 56 102 472 656 2 0 9 128
988 0 0 11 32 0 204 66 197 510 0 0 31 155888 0 1 0 10 0 94 42 61 208 0 0 0 89
925 0 0 18 16 21 490 41 134 928 0 0 14 0
730 0 0 20 27 91 404 58 169 769 0 0 8 257819 0 0 15 45 154 476 88 98 876 0 0 14 0411 0 0 28 46 168 339 47 120 748 0 0 39 30
437 0 7 33 35 255 572 4 124 1 .030 0 0 37 35
745 1 0 30 100 346 279 51 0 807 0 0 33 74
567 0 0 30 112 68 167 80 71 528 0 0 28 98
600 0 0 12 146 27 25 613 29 852 0 0 J 2
655 0 0 3 309 8 15 111 0 446 0 0 14 5
459 0 0 4 228 0 48 126 0 406 0 0 32 6
385 0 0 32 203 2 77 200 0 514 0 0 29 31
265 0 0 17 176 0 58 220 0 471 0 0 55 21
259 0 0 28 205 9 94 148 1 485 0 0 56 61
283 0 0 12 l4l 4 95 59 5 316 0 0 122 53
192 0 0 22 144 0 159 49 3 377 0 0 89 102142 0 0 52 115 0 146 115 0 428 0 0 72 49
nents of Fruits and Vegetables In the United States In 1916. Bulletin 667 (Washington, D. C,: Government
s in the United States for the Calendar Year 1920. 1921. 1922. and 1923 (Statistical Bulletin 9). 1924
;; Car-Lot Shipments of Fruits and Vegetables Prom Stations in the United States for the Calendar Years 19| 
tlcal Bulletin 42). 1932 and 1933 (Statistical Bulletin SO). 1934 and 1935 (Statistical Bulletin 61) (Was?
les Bureau, Carlot Shipments of Fruits and Vegetables From Stations In the United States Calendar Year(s)
3ting Service, Carlot Shipments of Fruits and Vegetables From Stations In the United States. Calendar Year 
I and Vegetables In Texas During (Year) (Published annually 1940-1956) (Austin, Texas; n.p,, n.d.): Pres 
(Year) (Published annually 1957-1963), AMS-41 (Washington, D. C.: Government Printing Office, 1958-1964)
led annually I964-I967), C&MS 13 (Washington, D. C. : Government Printing Office, I965-I968).
Zavala County
On. Spin. Total Beets Broo. Cab. Car. Caul. Let. On. Spin. Total Year
0 0 0 0 0 0 0 0 0 316 0 316 19160 0 0 0 0 0 0 0 0 328 0 328 19200 0 0 0 0 0 0 0 0 307 82 389 19210 0 0 0 0 0 0 0 0 419 196 615 19220 0 0 0 0 0 0 0 0 320
t u
773 1923
0 0 0 0 0 0 0 0 0 325 1,309 19240 0 0 0 0 0 0 0 0 393 1,337 1,730 1925
0 0 0 0 0 0 8 0 0 631 2 ,5 6 5 3,204 19260 0 0 0 0 0 16 0 0 480 2,241 2,737 19270 92 92 0 0 0 22 0 0 775 2,640 3,437 19280 44 44 0 0 13 23 0 0 1 ,269 3,775 5,080 19290 57 57 0 0 0 0 0 0 1 ,238 4 ,7 2 9 5,697 19300 33 33 0 0 0 0 10 0 417 4,398 4,825 19310 56 56 0 0 0 0 74 0 452 4 ,8 6 0 5,386 19320 8 8 0 0 0 0 10 0 238 3,038 3,286 19330 63 63 0 0 11 0 0 0 230 3,223 3,464 19340 15 15 0 0 0 0 0 0 83 1,604 1,687 19350 0 0 0 0 0 0 0 0 143 2 ,966 3,109 19360 0 0 0 0 0 0 0 0 225 3,260 3,485 19370 94 94 0 0 0 0 0 0 122 1 ,9 0 3 2,025 19380 507 507 0 0 0 0 0 0 318 1,425 1,743 1939219 720 939 0 0 0 0 0 0 265 1,106 1,371 194038 728 766 0 0 0 0 0 0 72 707 779 1941
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APPENDIX IV
SELECTED ARTICLES FROM THE MIGRANT LABOR 
AGREEMENT OF 1951 AND THE 
STANDARD WORK CONTRACT
T he I n t e r n a t i o n a l  A greem en t
The M ig ra n t  L abor A greem ent o f  1 9 5 1 ,  a s  am ended, s p e l l s  
o u t  c e r t a i n  fu n d a in e n ta l  r i g h t s  o f  th e  M e x ic a n  N a t i o n a l  
w ork in g  i n  t h e  U . S .  Among t h e  o n e s  o f  p a r t i c u l a r  i n t e r e s t  
e n u m era ted  by t h e  I n t e r n a t i o n a l  A greem en t a r e  t h e s e :
The r i g h t  o f  t h e  w o r k e r  t o  c h o o s e  t h e  t y p e  o f  farm  work  
he d e s i r e s  i s  r e c o g n i z e d  ( A r t i c l e  1 3 ) •
The N a t i o n a l  i s  g u a r a n t e e d  w ages a t  t h e  p r e v a i l i n g  r a t e  
p a id  d o m e s t ic  w o r k e r s  f o r  s i m i l a r  w ork i n  t h e  a r e a  o f  
em ploym ent ( A r t i c l e  1 5 )»
The w a g es  p a id  t h e  b r a c e r o  s h a l l  b e  s u f f i c i e n t  t o  c o v e r  
h i s  "norm al l i v i n g  n e e d s , "  and th e  S e c r e t a r y  o f  Labor 
s h a l l  t a k e  p r o p e r  s t e p s  t o  c o r r e c t  an y  s i t u a t i o n  t h a t  
d o e s  n o t  m eet t h i s  r e q u ir e m e n t  ( A r t i c l e  1 5 ) .
The w o rk er  i s  g u a r a n t e e d  th e  o p p o r t u n i t y  t o  w ork  n o t  l e s s  
th a n  t h r e e - f o u r t h s  o f  t h e  w orkdays o f  t h e  t o t a l  p e r io d  
o f  h i s  c o n t r a c t ,  b e g i n n i n g  th e  day  a f t e r  h i s  a r r i v a l  a t  
t h e  p l a c e  o f  em ploym ent and e n d in g  on t h e  d a t e  o f  th e  
t e r m i n a t i o n  o f  h i s  c o n t r a c t  ( A r t i c l e  l 6 ) .
The w o rk er  m ust b e  p r o v id e d  w i t h  a s t a t e m e n t ,  i n  S p a n is h  
and E n g l i s h ,  a t  t h e  end  o f  e a ch  pay  p e r i o d ,  i n d i c a t i n g  
t h e  r a t e  o f  p a y ,  t o t a l  e a r n i n g s  f o r  t.lpie p a y  p e r i o d ,  h o u rs  
worked and d e d u c t i o n s  i t e m i z e d  ( A r t i c l e  l 8 ) .
When t h e  c o n t r a c t é e  i s  n o t  g i v e n  t h e  o p p o r t u n i t y  t o  work  
a t  l e a s t  fo u r  h o u r s  a d a y , b e c a u s e  o f  w e a t h e r  o r  o th e r  
c o n d i t i o n s  b ey o n d  h i s  c o n t r o l ,  h e  i s  t o  r e c e i v e  s u b s i s t e n c e  
from t h e  e m p lo y e r ,  vdiich i s  t o  b e  n o t e d  on  h i s  pay r e c o r d  
( A r t i c l e  l 8 ) .
2 0 1
2 0 2
The w o r k e rs  h a v e  t h e  r i g h t  t o  e l e c t  t h e i r  own r e p r e s e n t a ­
t i v e s  who s h a l l  b e  r e c o g n i z e d  by t h e  e m p lo y e r  "as s p o k e s ­
men" . . . f o r  t h e  p u r p o se  o f  " m a i n t a in in g  th e  w ork c o n t r a c t "  
( A r t i c l e  2 1 )  .
I f  t h e  s e r v i c e s  o f  th e  M ex ica n  w orker  a r e  n o t  r e q u i r e d  
b e f o r e  t h e  e x p i r a t i o n  o f  h i s  c o n t r a c t ,  h e  i s  t o  b e  n o t i f i e d  
i n  w r i t i n g  by  t h e  e m p lo y e r  ( A r t i c l e  2 5 ) .
The b r a c e r o  s h a l l  e n j o y  i m p a r t i a l l y  and e x p e d i t i o u s l y  th e  
r i g h t s  w h ic h  t h e  l a w s  o f  th e  U n i t e d  S t a t e s  g r a n t  him  
( A r t i c l e  35 ) •
In  t h e  c o n t r a c t i n g  o f  M ex ica n  w o r k e rs  p r i v a t e  em ploym ent  
or la b o r  c o n t r a c t i n g  a g e n c i e s  o p e r a t i n g  f o r  a p r o f i t  s h a l l  
n o t  b e  p e r m i t t e d  t o  p a r t i c i p a t e  ( A r t i c l e  3 6 ) .
The S ta n d a r d  Work C o n t r a c t
S in c e  th e  term s  o f  t h e  I n t e r n a t i o n a l  A greem ent a r e  
e x p l i c i t l y  i n c o r p o r a t e d  i n  th e  i n d i v i d u a l  work c o n t r a c t ,  
t h e  f o r e g o i n g  r i g h t s  a r e  s p e c i f i c a l l y  i n c l u d e d  i n  th e  
s ta n d a r d  w ork c o n t r a c t .  I n  a d d i t i o n ,  t h e  c o n t r a c t  f u r t h e r  
s p e c i f i e s  t h a t  t h e  M ex ica n  N a t i o n a l  h a s  t h e  f o l l o w i n g  
r i g h t s  ;
H y g ie n ic  l o d g i n g s  a d e q u a te  t o  th e  c l i m a t i c  c o n d i t i o n s  o f  
t h e  a r ea  o f  em ploym ent s h a l l  be p r o v i d e d  f r e e  o f  c h a r g e ,  
i n c l u d i n g  b l a n k e t s ,  c o t s  and m a t t r e s s e s  ( A r t i c l e  2 ) .
O c c u p a t io n a l  r i s k  i n s u r a n c e ,  a t  no c o s t  t o  t h e  w o r k e r ,  
s h a l l  be p r o v i d e d  by t h e  e m p lo y er  i n  a c c o r d a n c e  w i t h  
S t a t e  la w ,  o r  i n  i t s  a b s e n c e ,  w i t h  c o n d i t i o n s  d e f i n e d  i n  
t h e  c o n t r a c t  ( A r t i c l e  3 ) »
I f  th e  w ork er  i s  d i s a b l e d  as a r e s u l t  o f  a p h y s i c a l  i n j u r y  
or d i s e a s e ,  and i s  n o t  h o s p i t a l i z e d ,  he i s  t o  r e c e i v e  
s u b s i s t e n c e  f o r  e a c h  day he  i s  u n a b le  t o  work f o r  a 
maximum o f  s i x  w e e k s  ( A r t i c l e  3 ) .  T h is  p r o v i s i o n  i s  
s u b j e c t  t o  A r t i c l e  1 o f  t h e  I n t e r n a t i o n a l  A greem en t,  
w h ich  l i m i t s  i t s  a p p l i c a t i o n  to  d i s e a s e  o r  i n j u r y  a r i s i n g  
i n  th e  c o u r s e  o f  em p loym en t.
When h i g h e r  w ages  a r e  p a i d  f o r  s p e c i a l i z e d  t a s k s  su c h  as  
t h e  o p e r a t i o n  o f  v e h i c l e s  or m a c h in e r y ,  t h e  w o rk er  is ,  t o  
be p a id  t h e  w a g es  a s s i g n e d  t o  su ch  t a s k s  ( A r t i c l e  4 ) .
The w orker  s h a l l  b e . f u r n i s h e d  a l l  t o o l s ,  s u p p l i e s  and  
eq u ip m en t r e q u i r e d  f o r  t h e  p e r fo r m a n c e  o f  h i s  d u t i e s  
( A r t i c l e  5 ) .
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No d e d u c t i o n s  a r e  t o  be made from  t h e  w o r k e r ' s  w ages  
e x c e p t  t h o s e  p r o v i d e d  by law , a d v a n c e s  a g a i n s t  w a g e s ,  
paym ent f o r  a r t i c l e s  o f  c o n su m p tio n  p u r c h a s e d  v o l u n t a r i l y  
by t h e  w o r k e r , m e a l s ,  overpaym ent o f  w ages  and l o s s e s  
c a u s e d  by damage o r  d e s t r u c t i o n  by t h e  w o r k e r  o f  p r o p e r t y  
o f  t h e  e m p lo y e r  ( A r t i c l e  6 ) .
M eals  are  t o  b e  s e r v e d  a t  c o s t ,  and i n  no e v e n t  s h a l l  th e  
c h a r g e  b e  more th a n  $ 1 .7 5  a day ( A r t i c l e  6 ) .
The w o r k e r ' s  l i v i n g  q u a r t e r s  s h a l l  b e  a d e q u a t e l y  h e a t e d  a t  
no c o s t  t o  h im  ( A r t i c l e  8 ) .
A f t e r  th e  e x p i r a t i o n  o f  h i s  c o n t r a c t ,  i f  th e  w orker i s  
o b l i g e d  t o  w a i t  f o r  t r a n s p o r t a t i o n  t o  th e  r e c e p t i o n  c e n t e r ,  
and i s  n o t  o f f e r e d  em ploym ent, h e  i s  to  r e c e i v e  s u b s i s t e n c e  
a t  t h e  e x p e n s e  o f  t h e  em ployer ( A r t i c l e  9 ) .
T r a n s p o r t a t i o n  i s  t o  b e  f u r n i s h e d  t h e  w ork er  by t h e  em ployer  
w here th e  p l a c e  o f  em ploym ent i s  n o t  w i t h i n  w a lk in g  
d i s t a n c e  o f  t h e  n e a r e s t  town ( A r t i c l e  1 1 ) .
The w orker may e l e c t  t o  p r e p a r e  h i s  own m e a l s ,  i n  w h ich  
c a s e  h e  i s  t o  r e c e i v e  a d a i l y  s u b s i s t e n c e  a l lo w a n c e  o f  
25 c e n t s  l e s s  p e r  day  th a n  th e  sum c h a r g e d  f o r  m e a ls  t o  
w o r k e rs  who u t i l i z e  t h e  r e s t a u r a n t  f a c i l i t i e s  o f  th e  
e m p lo y er  ( A r t i c l e  1 2 ) .
S o u r c e :  E r n e s t o  G a la r z a ,  S t r a n g e r s  i n  Our F i e l d s
(2nd e d . ;  W a s h in g t o n ,  B .C .:  U n i t e d  S t a t e s  S e c t i o n ,  J o i n t
U n it e d  S t a t e s - M e x i c a n  Trade U nion  C o m m ittee ,  1 9 5 6 ) ,  p p .  
1 3 - 1 4 .
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R e s e r v o i r  G u a d a lu p e , San A n t o n io  and N u e c es  R iv e r s  
and T r i b u t a r i e s ,  T e x a s . V o l .  I I I .  P o r t  W orth: U .S .
Army C orps o f  E n g i n e e r s ,  1 9 6 4 .
U .S .  C o n g r e s s .  H o u se .  R e p o r t  o f  t h e  U .S .  S tu d y  C o m m iss io n -  
T e x a s . H. D oc . 4 9 4  P t .  2 ,  8 7 t h  C o n g . , 2nd S e s s . ,
1 9 6 2 .
__________ . S e n a t e .  C om m ittee  on A g r i c u l t u r e  and F o r e s t r y .
E x t e n s i o n  o f  th e  M ex ic a n  Farm L abor P ro g ra m . H e a r in g s  
b e f o r e  t h e  C om m ittee  on  A g r i c u l t u r e  and F o r e s t r y ,  
S e n a t e ,  on S . 1 2 0 7 ,  83r d  C o n g . ,  1 s t  s e s s . ,  1 9 3 3 .
U .S .  D ep a r tm en t  o f  A g r i c u l t u r e .  A g r i c u l t u r a l  E co n o m ics  Bur­
e a u .  C a r l o t  Sh ipm ents  o f  F r u i t s  and V e g e t a b l e s  From 
S t a t i o n s  i n  t h e  U n i t e d  S t a t e s .  C a le n d a r  Y ear 1 9 3 6 . 
W a sh in g to n ,  D . C . : G overnm ent P r i n t i n g  O f f i c e ,  1 9 3 8 .
A g r i c u l t u r a l  E co n o m ics  B u r e a u .  C a r l o t  S h ip m e n ts
o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  t h e  U n i t e d  
S t a t e s .  C a le n d a r  Y ear  1 9 3 9 . W a s h in g to n ,  D .C .;  
G overnm ent P r i n t i n g  O f f i c e ,  1 9 3 9 .
A g r i c u l t u r a l  M a r k e t in g  S e r v i c e .  C a r l o t  S h ip m e n ts  
o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  t h e  U n i t e d  
S t a t e s ,  C a len d a r  Y e a rs  1 9 3 8  and  1 9 3 9 . W a sh in g to n ,  
D . C . ; Government P r i n t i n g  O f f i c e ,  1 9 4 0 .
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A g r i c u l t u r a l  M a rk et in g  S e r v i c e .  C a r -L o t  S h ip m en ts  
o f  F r u i t s  and V e g e t a b le s  i n  T e x a s  D u r in g  ( Y e a r ) 
(P u b l i s h e d  a n n u a l ly  1 9 4 0 -1 9 5 6 .)  A u s t in :  n . p . ,  n . d .
_ .  A g r i c u l t u r a l  M a rk et in g  S e r v i c e .  C om m ercia l V eg e­
t a b l e s  f o r  F r e s h  M a r k e t - -U s u a l  P l a n t i n g  D a t e s ,  U sual  
H a r v e s t i n g  D a t e s ,  P r i n c i p a l  P r o d u c in g  A r ea s  b y  S e a ­
s o n a l  G roups and S t a t e s . A g r i c u l t u r e  Handbook No.
8 0 .  W a sh in g to n ,  D .C . :  G overnm ent P r i n t i n g  O f f i c e ,
1 9 5 4 .
_ .  A g r i c u l t u r a l  M a rk et in g  S e r v i c e .  F r e s h  F r u i t  and 
V e g e t a b l e s  C a r lo t  Sh ipm ent by S t a t e s ,  C o m m o d it ie s , 
C o u n t ie s  and S t a t i o n s ,  C a le n d a r  Year (Y e a r ) ( P u b l i s h e d  
a n n u a l l y  1 9 5 7 -1 9 ^ 3 )  AM S-4l. W a s h i n g t o n , D . C . : 
G overnm ent P r i n t i n g  O f f i c e ,  1 9 5 8 - 1 9 6 4 .
_ .  B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r lo a d  S h ip ­
m ents o f  V e g e t a b l e s  from S t a t i o n s  i n  t h e  U n i t e d  S t a t e s  
f o r  th e  C a le n d a r  Y ears 1 9 2 0 ,  1 9 2 1 ,  1 9 2 2 ,  and 1 9 2 3 . 
S t a t i s t i c a l  B u l l e t i n  9 .  W a s h in g to n ,  D . C . : Government
P r i n t i n g  O f f i c e ,  1925 .
B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r lo a d  S h ip ­
m ents o f  V e g e t a b l e s  from  S t a t i o n s  i n  t h e  U n i t e d  S t a t e s  
f o r  th e  C a le n d a r  Y ears 1 9 2 4  and 1 9 2 3 . S t a t i s t i c a l  
B u l l e t i n  1 9 .  W a sh in g to n , D .C ; :  Governm ent P r i n t i n g
O f f i c e ,  1 9 2 7 .
B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r -L o t  S h ip ­
m ents  o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  t h e  
U n it e d  S t a t e s  f o r  t h e  C a le n d a r  Y e a r s  192 6  and 1 9 2 7 . 
S t a t i s t i c a l  B u l l e t i n  27» W a s h in g to n ,  D . C . : Government
P r i n t i n g  O f f i c e ,  1929 .
B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r -L o t  S h ip ­
m ents o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  th e  
U n it e d  S t a t e s  f o r  t h e  C a le n d a r  Y e a rs  1 9 2 #  and 1 9 2 9 . 
S t a t i s t i c a l  B u l l e t i n  35• W a s h in g to n ,  D . C . : Government
P r i n t i n g  O f f i c e ,  1931 •
B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r -L o t  S h ip ­
m ents o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  th e  
U n it e d  S t a t e s  f o r  th e  C a le n d a r  Y e a rs  1 9 3 0  and 1 9 3 1 . 
S t a t i s t i c a l  B u l l e t i n  4 2 .  W a sh in g to n ,  D .C .:  Go.vernment
P r i n t i n g  O f f i c e ,  1933*
B ureau  o f  A g r i c u l t u r a l  E c o n o m ic s .  C a r -L o t  S h ip ­
m ents o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  th e  
U n ite d  S t a t e s  f o r  th e  C a le n d a r  Years 193 2  and 1 9 3 3 . 
S t a t i s t i c a l  B u l l e t i n  5 0 .  W a sh in g to n ,  D . C . : Government
P r i n t i n g  O f f i c e ,  1936 .
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B u reau  o f  A g r i c u l t u r a l  E co n o m ie s .  C a r -L o t  S h ip ­
m ents  o f  F r u i t s  and V e g e t a b l e s  From S t a t i o n s  i n  th e  
U n it e d  S t a t e s  f o r  t h e  C a le n d a r  Y e a r s  1934  and 1 9 3 5 . 
S t a t i s t i c a l  B u l l e t i n  6 1 .  W a sh in g to n , D . C . : Government
P r i n t i n g  O f f i c e ,  1937*
B ureau  o f  P l a n t  I n d u s t r y .  S o i l  S u rv ey  Dimmit
C o u n ty , T e x a s , by Howard M. S m ith  and J .  W. H uckabee, 
J r .  P r e p a r e d  i n  c o - o p e r a t i o n  w i t h  th e  T exas  A g r i c u l ­
t u r a l  E x p e r im en t  S t a t i o n .  S e r i e s  1 9 3 8 , No. 4 .  
W a s h in g to n ,  D . C . : G overnm ent P r i n t i n g  O f f i c e ,  1 9 4 3 .
_. B ureau  o f  P l a n t  I n d u s t r y .  S o i l  S u rvey  M a v er ick  
C o u n ty , T e x a s , by Howard M. S m ith ,  R. M. M a r s h a l l ,  
and I .  C. Mowery. P r e p a r e d  i n  c o - o p e r a t i o n  w i t h  
t h e  T e x a s  A g r i c u l t u r a l  E x p e r im en t  S t a t i o n .  S e r i e s  
1 9 3 6 , No. 1 0 .  W a sh in g to n ,  B .C .:  Government P r i n t i n g
O f f i c e ,  1 9 4 2 .
B ureau  o f  P l a n t  I n d u s t r y .  S o i l  S u rvey  Z a v a la  
C o u n ty , T e x a s , by Howard M. Sm ith  and o t h e r s .
P r e p a r e d  i n  c o - o p e r a t i o n  w i t h  t h e  T exas A g r i c u l t u r a l  
E x p e r im en t  S t a t i o n .  S e r i e s  1 9 3 4 ,  No. 2 1 .  W a sh in g to n ,  
D .C .:  Government P r i n t i n g  O f f i c e ,  1 9 4 0 .
B ureau  o f  S o i l s .  R e c o n n o is s a n c e  S o i l  S u rv e y  o f  
S o u th w e s t  T e x a s , b y  A rth u r  E. Kocher and p a r t y .  
A dvance S h e e t s - F i e l d  O p e r a t io n s  o f  th e  B ureau  o f  
S o i l s ,  1 9 1 1 . W a sh in g to n ,  D . C . : Government P r i n t i n g
O f f i c e ,  1 9 1 2 .
C a r -L o t  S h ip m en ts  o f  F r u i t s  and V e g e t a b l e s  i n_______________________________ __________________» etal__________
t h e  U n i t e d  S t a t e s  i n  1 9 1 6 . B u l l e t i n  0 6 7 . W a sh in g to n ,  
D .C .:  G overnm ent P r i n t i n g  O f f i c e ,  I 9 1 8 .
Consumer and M a rk e t in g  S e r v i c e .  F r e sh  F r u i t  and 
V e g e t a b l e  S h ip m e n t s ,  C a le n d a r  Y ear (Y e a r ) ( P u b l i s h e d  
a n n u a l l y  1 9 6 4 - 1 9 6 7 )  C&MS 1 3 .  W a sh in g to n , D .C . : 
G overnm ent P r i n t i n g  O f f i c e ,  I 9 6 5 - I 9 6 8 .
Consumer and M a r k e t in g  S e r v i c e .  The P e r i s h a b l e  
A g r i c u l t u r  a l  C o m m o d itie s  A c t - - F a i r  T ra d in g  i n  t h e  
F r u i t  and V e g e t a b le  I n d u s t r y . PA 8o4. W a sh in g to n ,  
D . C . : Governm ent P r i n t i n g  O f f i c e ,  1967*
Consumer and M a rk e t in g  S e r v i c e .  R e g u l a t i o n s  
( o t h e r  t h a n  R u le s  o f  P r a c t i c e )  Under t h e  P e r i s h a b l e  
A g r i c u l t u r a l  C om m od ities  A c t ,  1930  and P e r i s h a b l e  , 
A g r i c u l t u r a l  C om m od ities  A ct ( R e g u la t io n s  e f f e c t i v e  
J a n u a ry  1 ,  1 9 ^ 5 ) .  W a sh in g to n ,  d 7c . ; Governm ent  
P r i n t i n g  O f f i c e ,  n . d .
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E conom ie R e s e a r c h  S e r v i c e .  The C han ging  S t r u c t u r e
o f  th e  P h i l a d e l p h i a  W h o le s a le  F r u i t  and V e g e t a b l e  
M a r k e t , b y  A l f r e d  J .  B u r n s .  M a rk et in g  R e se a r c h  
R e p o r t  No. 8 l 6 . W a sh in g to n ,  B .C . :  Governm ent P r i n t i n g
O f f i c e ,  1 9 6 8 .
_. E conom ie R e se a r c h  S e r v i c e .  Food C o n su m p tio n ,
P r i c e s ,  and E ^ e n d i t u r e s . A g r i c u l t u r a l  Econom ie  
R e p o r t  N o. I 3 8 . W a sh in g to n ,  D . C . : G overnm ent
P r i n t i n g  O f f i c e ,  I 9 6 8 .
E conom ie R e s e a r c h  S e r v i c e .  I n t e r s t a t e  H a u l in g  
o f  C a l i f o r n i a - A r i z o n a  F r e s h  F r u i t s  and V e g e t a b l e s  
b y  R a i l  and T ru ck , b y  R o b e r t  M. B e n n e t t .  M a rk e t in g  
R e s e a r c h  R e p o r t  No. 673» W a sh in g to n , D .C .:
Governm ent P r i n t i n g  O f f i c e ,  1 9 6 4 .
_. E conom ic R e s e a r c h  S e r v i c e .  The S t r u c t u r e  o f  
W h o le s a le  P r o d u ce  M a r k e t s , b y  A ld en  C. M a n c h e s te r .  
A g r i c u l t u r a l  Economic R e p o r t  No. 4 5 . W a sh in g to n ,
D .C . ;  G overnm ent P r i n t i n g  O f f i c e ,  1 9 6 4 .
S t a t i s t i c a l  R e p o r t in g  S e r v i c e  , Crop R e p o r t in g
B o a rd .  V e g e t a b l e s - F r e s h  M arket 1 9 6 ? . W a sh in g to n ,  
D .C . :  G overnm ent P r i n t i n g  O f f i c e ,  I 9 6 7 .
Y ea rb o o k  o f  A g r i c u l t u r e ,  1 9 6 6 . W a sh in g to n , D.C.
G overnm ent P r i n t i n g  O f f i c e ,  1 9 6 6 .
U .S .  D ep a rtm en t o f  Commerce. B ureau  o f  th e  C e n su s .
E i g h t e e n t h  D e c e n n ia l  C en su s  o f  t h e  U n i t e d  S t a t e s  
C en su s  o f  P o p u l a t i o n :  I 9 6 0 . V o l .  i j  C h a r a c t e r i s ­
t i c s  o f  t h e  P o p u l a t i o n , p t .  45 ,  T ex a s .
. B ureau  o f  the C e n su s .  F i f t e e n t h  C en su s  o f  t h e
U n i t e d  S t a t e s ;  1 9 3 0 ,  A g r i c u l t u r e . V o l .  I I ,  S t a t e  
R e p o r t s , p t .  2 ,  The S o u th e r n  S t a t e s .
. B ureau  o f  th e  C e n su s .  F i f t e e n t h  C en su s  o f  t h e
U n i t e d  S t a t e s ;  1 9 3 0 . V o l .  I l l ,  P o p u l a t i o n .
. B ureau  o f  th e  C e n su s .  F o u r t e e n t h  C en su s  o f  t h e
U n it e d  S t a t e s ;  1 9 2 0 , S t a t e  C om pendium -Texas.
. B ureau  o f  th e  C e n su s .  S i x t e e n t h  C en su s  o f  th e
U n i t e d  S t a t e s ,  1 9 4 0 :  A g r i c u l t u r e . V o l .  I ,  S t a t e
R e p o r t s , p t .  5 ,  S t a t i s t i c s  f o r  C o u n t i e s .
 _____. B u reau  o f  th e  C e n su s .  S i x t e e n t h  C en su s  o f  th e
U n i t e d  S t a t e s ,  1 9 4 0 :  P o p u l a t i o n , V o l .  I I ,  C h a r a c t e r ­
i s t i c s  o f  t h e  P o p u l a t i o n ,  p t .  6 , P e n n s y l v a n i a - T e x a s .
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B ureau  o f  t h e  C e n s u s .  T h i r t e e n t h  C en su s  o f  t h e  
U n it e d  S t a t e s ;  1 9 1 0 . V o l .  I l l ,  P o p u l a t i o n .
. Bureau  o f  t h e  C e n s u s .  T h i r t e e n t h  C e n su s  o f  t h e
U n it e d  S t a t e s ;  1 9 1 0 . V o l .  V I I ,  A g r i c u l t u r e - R e p o r t s  
by S t a t e s . N eb rask a-W yom in g .
_. B u reau  o f  t h e  C e n s u s . U .S .  C e n su s  o f  A g r i c u l t u r e  : 
1 9 4 5 . V o l .  I ,  p t .  2 6 , T e x a s .
B ureau  o f  t h e  C e n s u s .  U .S .  C en su s  o f  A g r i c u l t u r e : 
1 9 5 0 . V o l .  I ,  p t .  2 6 , T e x a s .
Bureau o f  t h e  C e n s u s . U .S .  C en su s  o f  A g r i c u l t u r e :
1 9 3 4 . V o l .  I ,  C o u n t ie s  and S t a t e  E con om ic  A r e a s , 
p t .  2 6 , T e x a s .
Bureau  o f  t h e  C e n s u s . U .S .  C en su s  o f  A g r i c u l t u r e ; 
“1 9 3 9 , V o l .  I ,  p t .  3 7 , T e x a s .
B u reau  o f  t h e  C e n s u s .  U .S .  C en su s  o f  A g r i c u l t u r e :
1 9 6 4 . V o l .  I ,  p t .  3 7 ,  T e x a s .
__________ . E n v ir o n m e n ta l  S c i e n c e  S e r v i c e s  A d m i n i s t r a t i o n .
C l i m a t o l o g i e  a l  Summetry f o r  C a r r iz o  S p r i n g s ,  Texas  
f o r  t h e  P e r i o d  1 9 3 6 - 1 9 6 3 , by  R o b e r t  O r to n .  P r e p a r e d  
i n  c o - o p e r a t i o n  w i t h  th e  Dimmit C o u n ty  Chamber o f  
Commerce. A u s t i n ,  I 9 6 6 .
U .S .  D ep a rtm en t o f  th e  I n t e r i o r .  C ensus O f f i c e .  R e p o r t  on  
P o p u l a t i o n  o f  t h e  U n i t e d  S t a t e s  a t  t h e  E l e v e n t h  Cen­
s u s :  1 6 9 0 , P a r t  1 .
. C ensu s  O f f i c e .  T w e l f t h  C ensu s o f  t h e  U n i t e d
S t a t e s ,  1 9 0 0  ; A g r i c u l t u r e , P a r t  I I ,  C rop s  and  
I r r i g a t i o n .
C en su s  O f f i c e .  T w e l f t h  C ensus o f  t h e  U n i t e d  
S t a t e s ,  1 9 0 0 : P o p u l a t i o n , P a r t  1 .
_. G e o l o g i c a l  S u r v e y .  G e o lo g y  and G round-W ater  
R e s o u r c e s  o f  U v a ld e  C o u n ty ,  T e x a s , by F. A. W elder  
and R. D. R e e v e s .  G e o l o g i c a l  S u rv e y  W a te r -S u p p ly  
P ap er  1 5 8 4 .  P r e p a r e d  i n  c o - o p e r a t i o n  w i t h  t h e  
T ex a s  Board o f  W ater E n g in e e r s  and th e  c i t y  o f  San  
A n t o n io .  W a sh in g to n ,  D .C . : G overnm ent P r i n t i n g
O f f i c e ,  1 9 6 4 .
G e o l o g i c a l  S u r v e y .  G e o lo g y  and G round-W ater  
R e s o u r c e s  o f  t h e  W in te r  G arden D i s t r i c t  T e x a s ,  1 9 4 8 , 
by Sam uel F .  T u r n e r ,  Thomas W. R o b in s o n ,  and W a lte r  N. 
W h it e .  R e v i s e d  b y  Donald E. O u tlaw , W. 0 .  G eo rg e ,  and 
o t h e r s .  G e o l o g i c a l  S u r v e y  W a te r -S u p p ly  P a p e r  l 4 8 l .  
P r e p a r e d  i n  c o - o p e r a t i o n  w i t h  th e  T ex a s  B oard  o f  Water  
E n g i n e e r s .  W a sh in g to n ,  D .C . ;  G overnm ent P r i n t i n g  
O f f i c e ,  i 9 6 0 .
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U .S .  D ep a rtm en t o f  L a b o r .  Wage and Hour and P u b l i c  C o n t r a c t s  
D i v i s i o n s .  H ir e d  Farm W orkers U nder t h e  F a i r  L abor  
S ta n d a r d s  A c t  as  Amended i n  1 9 ^ 6 . P u b l i c a t i o n Y i ë ï .  
W a sh in g to n ,  D . C . : G overnm ent P r i n t i n g  O f f i c e ,  I 9 6 6 .
W h ite ,  W a lte r  N . , and M e in z e r ,  O sca r  E. G round-W ater  i n  t h e  
W in te r  G arden and A d .iacent D i s t r i c t s  i n  S o u t h w e s t e r n  
T e x a s . P r e p a r e d  b y  th e  U .S .  D ep a r tm en t  o f  t h e  I n t e r i o r ,  
G e o l o g i c a l  S u r v e y  i n  c o - o p e r a t i o n  w i t h  t h e  T exas  S t a t e  
Board o f  W ater E n g i n e e r s .  W a s h in g t o n ,  D . C . : G o v ern ­
ment P r i n t i n g  O f f i c e ,  1 9 3 1 .  (M im e o g r a p h e d .)
The W in te r  G arden R anch , O r i g i n a l l y  P a r t  o f  t h e  Famous
"C ross  S" Dim m it C ou n ty , T e x a s . San  A n to n io ;  San  
A n to n io  P r i n t i n g  Company, I 9 IO ( ? ) .
U .S .  P r e s i d e n t ' s  C o m m iss io n  on  M ig r a t o r y  L a b o r .  M ig r a t o r y  
Labor i n  A m erican  A g r i c u l t u r e . W a s h in g t o n ,  D . C . : 
Governm ent P r i n t i n g  O f f i c e ,  1 9 3 1 .
N ew spap ers
The Z a v a la  C ounty  S e n t i n e l . M id -C e n tu r y  E d i t i o n ,  November
1, 1 9 5 7 .
Maps
G e n e r a l i z e d  S o i l  Maps o f  U v a ld e ,  Z a v a la ,  D im m it and F r io
C o u n t i e s ,  T e x a s . P r e p a r e d  j o i n t l y  by  U .S .  D ep a r tm en t  
o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  T exas  
A g r i c u l t u r a l  E x p er im en t  S t a t i o n ,  and T e x a s  A g r i c u l ­
t u r a l  E x t e n s i o n  S e r v i c e ,  I 9 6 3 .
U .S .  D ep artm en t o f  t h e  I n t e r i o r .  W e ster n  U n i t e d  S t a t e s .
1 : 2 5 0 , 0 0 0 .  NH l 4 - 7  (D e l R i o ) ,  NH 1 4 - b  (S an  A n t o n i o ) ,  
NH 1 4 - 1 0  ( E a g le  P a s s ) ,  NH 1 4 - 1 1  ( C r y s t a l  C ity), 1 9 6 4 .
U n p u b l i s h e d  M a t e r i a l s
Adams, W. A. R e g io n a l  M anager, F l o r i d a  E a s t  C o a s t  R a i lw a y  
Company. Miami S p r in g s ,  F l o r i d a .  L e t t e r ,  J a n u a ry
1 5 . 1 9 6 9 .
C o a l s o n ,  G eorge  0 .  "The D ev e lo p m en t o f  t h e  M ig r a t o r y  Farm 
Labor S y s te m  i n  T e x a s :  1 9 0 0 -1 9 5 4 : ."  U n p u b l i s h e d
P h .D .  d i s s e r t a t i o n .  U n i v e r s i t y  o f  O klahom a, 1 9 5 5 .
G e tz e n d a n e r ,  F . M. " R e p le n i s h in g  C a r r i z o  Sand W a ter ,"  
C a t a r in a ,  T e x a s ,  1 9 5 3 .  (M im e o g r a p h e d .)
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G r o f f ,  W i l l ia m  L. C i t y  Water B oard . San A n t o n io ,  T e x a s .  
L e t t e r ,  F e b r u a r y  3» 1 9 6 9 .
Harp, D e l .  Employm ent I n t e r v i e w e r  I I I ,  T ex a s  Employment 
C om m iss ion -F arm . C r y s t a l  C i t y ,  T e x a s .  L e t t e r ,  
December 1 ? ,  1 9 6 8 .
H olcom b, E. J .  C h i e f ,  V e g e t a b le  B ra n ch , U .S .  D epartm ent  
o f  A g r i c u l t u r e ,  Consumer and M a r k e t in g  S e r v i c e .  
W a sh in g to n ,  D .C . L e t t e r ,  S ep tem b er  1 9 ,  1 9 6 8 .
McNaught, H. E. M anager, P e r i s h a b l e  F r e i g h t  T r a f f i c ,
S o u th e r n  P a c i f i c  Company. San F r a n c i s c o ,  C a l i f o r n i a .  
L e t t e r s ,  J a n u a ry  2 1 ,  1969» and November 1 3 ,  19 6 8 .
O rto n , R o b e r t  B. T e x a s  S t a t e  C l i m a t o l o g i s t .  A u s t in ,  T exas .  
L e t t e r ,  November 1 1 ,  I 9 6 8 .
P e r r y ,  D r . B ru ce  A. P r o f e s s o r ,  S o i l  and Crop S c i e n c e
D e p a r tm e n t ,  H o r t i c u l t u r e  S e c t i o n ,  T ex a s  A&M U n iv e r ­
s i t y .  C o l l e g e  S t a t i o n ,  T e x a s ,  L e t t e r ,  December
2 8 , 1 9 6 8 .
S t e v e n s ,  J a c k  W. S o i l  S c i e n t i s t ,  U .S .  D ep artm en t o f  A g r i c u l ­
t u r e ,  S o i l  C o n s e r v a t io n  S e r v i c e  (A rea  2 3 ) .  U v a ld e ,  
T e x a s .  L e t t e r ,  November 2 1 ,  I 9 6 8 .
T exas  A&M U n i v e r s i t y .  A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e ,  Rio  
Grande P l a i n s  R e s e a r c h - D e m o n s t r a t io n  S t a t i o n .  "Sum­
mary o f  W eather R e c o r d s ,  1 9 3 1 - 1 9 6 ? ,"  b y  John  D. 
C a r p e n te r  and Dora T. M i l l e r .  C r y s t a l  C i t y ,  n .d .  
(M im e o g r a p h e d .)
V a s s b e r g ,  D a v id  E. "The U se o f  M ex ic a n s  and M ex ican -A m er ican s  
a s  a n  A g r i c u l t u r a l  Work F o r c e  i n  t h e  Lower R io  Grande 
V a l l e y  o f  T e x a s ."  U n p u b lish e d  M.A. t h e s i s .  U n i v e r s i t y  
o f  T ex a s  a t  A u s t in ,  I 9 6 6 .
W i l l i a m s ,  C r y s t a l  S a s s e .  "A H i s t o r y  o f  Dimm it C o u n ty , T ex a s ."  
U n p u b l i s h e d  M.A. t h e s i s ,  S u l  R o ss  C o l l e g e ,  1959»
P e r s o n a l  I n t e r v i e w s
A n d erso n , G ra n g er .  A gen t, New York L i f e  I n s u r a n c e  Company, 
C r y s t a l  C i t y ,  T e x a s .
A n d erso n , Sam. E x e c u t i v e  D i r e c t o r ,  Urban R enew al A gency,  
C r y s t a l  C i t y ,  T e x a s .
A shby, J o s h .  R e t i r e d  B anker, Ashby and G arner  Company, 
U v a ld e ,  T e x a s .
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B a l l a r d ,  W i l l ia m  W. P a r t n e r ,  A b le  I r r i g a t i o n  Company, U v a ld e ,  
T e x a s .
B o h m fa lk , W ilb u r  E. Work U n i t  C o n s e r v a t i o n i s t ,  U .S .  Departm ent  
o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  E a g le  
P a s s ,  T e x a s .
C a r d in ,  M. 0 .  A b s t r a c t o r ,  P a u l  J .  L i t t l e  A t to r n e y  a t  Law, 
C r y s t a l  C i t y ,  T e x a s .
C a r p e n t e r ,  Joh n  D. Farm Foreman I I I ,  T exas  A&M U n i v e r s i t y ,
R io  Grande P l a i n s  R e s e a r c h - D e m o n s t r a t io n  S t a t i o n ,  
W in te r  H aven, T e x a s .
C h i l d r e s s ,  A. F . R e t i r e d  ow ner , C&M P rod u ce  Company, U v a ld e ,  
T e x a s .
D a v id s s o n ,  W i l l ia m  C. P r o j e c t s  C o - o r d i n a t o r ,  Urban R enew al  
A g en cy , C r y s t a l  C i t y ,  T e x a s .
Dawson, A. H. Work U n it  C o n s e r v a t i o n i s t ,  U .S .  D epartm ent  
o f  A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  C a r r iz o  
S p r i n g s ,  T e x a s .
D uran, E u fe m io .  Employment I n t e r v i e w e r  I I ,  T exas Employment 
Commiss io n -F a r m , U v a ld e ,  T e x a s .
F o l e y ,  N orm en t. V e g e t a b l e  g r o w e r ,  B a t e s v i l l e ,  T e x a s .
F o l l e t t ,  C. R. H y d r o l o g i s t ,  U .S .  G e o l o g i c a l  S u rv ey , A u s t in ,  
T e x a s .
G i l l e t t ,  P a u l  T. A g r i c u l t u r a l  S p e c i a l i s t ,  T exas W ater  
D e v e lo p m e n t  B oard , A u s t i n ,  T ex a s .
G rogan , V i r g i l .  F r e s h  f r u i t  and v e g e t a b l e  b r o k e r ,  J&N 
B r o k e r a g e  Company, Oklahoma C i t y ,  Oklahoma.
Harp, D e l .  Employment I n t e r v i e w e r  I I I ,  T ex a s  Employment 
C om m iss ion -F arm , C r y s t a l  C i t y ,  T e x a s .
H e n k e l ,  H. J .  V e g e t a b l e  g r o w e r ,  K nippa, T e x a s .
H ook s, J a c k  B. C ounty  E n g in e e r ,  Z a v a la  C ounty  Road D e p a r t ­
m ent . C r y s t a l  C i t y ,  T e x a s .
J a c k s o n ,  G rover C. R e t i r e d  A t t o r n e y  a t  Law, C r y s t a l  C i t y ,
T e x a s .
J o l l e y ,  G eorge  C. R e t i r e d  v e g e t a b l e  fa r m e r - fa r m  im p lem en ts  
d e a l e r ,  U v a ld e ,  T e x a s .
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L a d le y ,  W. H. S a l e s  M anager, Ca r g i l  P rod u ce  Company,
U v a ld e ,  T e x a s .
Ludden, Howard. C h ie f  C le r k ,  M is s o u r i  P a c i f i c  R a i l r o a d  
Company, D a l l a s ,  T e x a s .
M a h a ffey ,  G rady. Former U v a ld e  County A rea C hairm an,
Edwards U nderground Water D i s t r i c t ,  U v a ld e ,  T e x a s .
M a r t in ,  W a l l a c e .  V e g e t a b l e  g r o w e r - s h i p p e r , C a r r iz o  S p r in g s ,  
T e x a s .
Mason, F r e d .  R a n c h e r ,  U v a ld e ,  T e x a s .
M i l l e r ,  F red  W. Owner, Z a v a la  Pump and E n g in e  Company, 
C r y s t a l  C i t y ,  T e x a s .
M i l l e r ,  J o e .  A rea  E n g in e e r ,  U .S .  D ep artm en t o f  A g r i c u l t u r e ,  
S o i l  C o n s e r v a t i o n  S e r v i c e  (A rea  2 3 ) ,  U v a ld e ,  T e x a s .
N unnery, Tim E. T r a c in g  and D i v e r s i o n  C le r k ,  S o u th e r n  
P a c i f i c  Company, D a l l a s ,  T e x a s .
P i c k e t t ,  B. E . , M. D. ,  C a r r iz o  S p r in g ,  T e x a s .
P i p e s ,  James R. P o s t m a s t e r ,  C r y s t a l  C i t y ,  T e x a s .
P u l l i a m ,  F .  W. Former M anager, Z ava la -D im m it C o u n t ie s  
W ater Im provem ent D i s t r i c t  No. 1 ,  C r y s t a l  C i t y ,  
T e x a s .
R aney, R. V. Owner, R a n e y ’s  W in d m il l s ,  Pumps and W ell  
S u p p l i e s , U v a ld e , T e x a s .
R i c e ,  L o ren a  M. Commodity S u p e r v i s o r  and  W orker, C r y s t a l  
C i t y ,  T e x a s .
S m ith e r ,  W i l l i a m  F. A g e n t ,  SAS I n s u r a n c e  A g en cy , C r y s t a l  
C i t y ,  T e x a s .
S t e v e n s ,  J a c k  W. S o i l  S c i e n t i s t ,  U . S .  D ep a rtm en t o f
A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e  (A rea 2 3 ) ,  
U v a l d e , T e x a s .
S t o n e ,  B en . R e t i r e d  feu rm er-ran ch er , C a r r iz o  S p r i n g s ,  T e x a s .
T a te ,  R . C. Migx^ant C o - o r d i n a t o r ,  C r y s t a l  C i t y  I n d e p e n d e n t  
• S c h o o l  D i s t r i c t ,  C r y s t a l  C i t y ,  T e x a s .
Wagner, L e a n d e r .  Tax A s s e s s o r  and C o l l e c t o r - B o o k k e e p e r , 
Z a v a la -D im m it  C o u n t i e s  Water Im provem ent D i s t r i c t  
No. 1 ,  C r y s t a l  C i t y ,  T e x a s .
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W a lp o le ,  J .  R. F r e sh  f r u i t  and v e g e t a b l e  b r o k e r ,  J&N B ro k er ­
a g e  C om pany,-O klahom a C i t y ,  Oklahoma.
Varman^ R ic h a r d  E . C h i e f  R a te  C le r k ,  S a n ta  Fe R a i lw a y  
Company, Oklahoma C i t y ,  Oklahom a.
